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"dhe aren outlined in red shows the 
Central Ontario (Trent) Seetion of the 
Central Cnterio Cystem. 
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Poronte, Ontario, 


Rydro-Eleetric Inquiry Commission, 
: W. De Gregory, Esqe, Chairman, 
ie TORORTC, Ontario. 


Ey. Chairman and Gentlomen,~ 

| In socordanee with the letter to your Comission 
under date of Fovenber ng ge d pwig aoypeney of the genoral iastructions 
under date of tinvenver lth, o study has been made of the ongineering economies 
of the Central Ontario tystem of electrical gencration and distribution and of 
the allied mbsidiaries operated by the Hydro-Electric Power Oommiesion of 
Ontario. The work hae been done under the direst porsonal supertiaion of 
Mr. Frederick 3. Srewts Ma fee, MeBelee, & partner in the firm of walter J, 
Francie & Company in accordance with your ilustructions. 

The subject hae beon disoussed with tir. Commissioner 7. As Ross in detail, 
and, generally, with Ere Bower, the Secretary of your Commiseion, amd constant 
communication has been maintained sith the officials of the Rydro-Hleetric 
Power Commi seion of (mtario. 

fhe reporte of Kessrs. Price, Saterhoase & Cos, and of Mesers, Slerkson, 
Gordon and Dilworth have been used as the backe of the fimacelal figures given 
herein, and reference hee been made to the records of the fviru-HZlectric Power 


Sonmmission of Ontario where it was necessary to do so to prepare the diagrams. 
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It is understood that it is not within the scope of the instructions to 


examine into any of the legal aspects of the system nor discuss any of the 
Acts of the Legislature relating to it. 


@he necessary technical data hus required considerable preparation as 
"mush of it is only available in the operating records of the Hydro-Zlectric 
Power Commission of Ontario. ‘The printed reports contain a part, but these 
have had to be supplemented by interviews with various officials and by search- 


ing the voluminous resords both at the head office in foronte snd elsewhere. 


fhe general plan under which the report of the studies is presented my 
be outlined as follows: 


{1) 
(2) 
(3) 
(4) 
(5) 
(6) 


(7) 


(S) 


(9) 


A short review LoOe Y. evolution of the System. 


A brief physical description of the System. 

4 brief discussion regarding the characteristics of the local market. 
A disoussion of progressive capital sosta. | 
Statistics regarding progressive revenues for various classes of 
service with disoussion thereon. 

Statistics regarding progressive operating costs and fixed charges 
with diseuseion thereon. 

Statistics showing progressive and accummlated deficits or varpinses 
with disoussion thereon. 


Analysis of progressive operating records and of unit revermes per 


Ellowatt hour and per horse-power per ammm and of unit costs por 


kilowatt hour and per horse~power per amnum. 
A& brief discussion of the various important points concerning the 
system. | 
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The report included herewith as pages 4 to 92 inclusive refers in detail 
only to that portion of the Central Onharde System known as the Central Ontario 
(rent) festion. The other part of the Central ontario System is called the 

" “Eipiesing Section, and is being dealt with in a separate document, 

: i | Throughout the report reponse have been inoluded in the order of the 
text, referring to the Central Ontario (rent) seetion only, while the map 
ineluded ag the frontisplece shows the Section generally and ite geographical 
relation to the Bipissing Section end to all the other systems operated by the 
Hydro-Electric Power Commission of Ontario. 
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The Central Ontario System consists of two distinct parts operated 
under one system of scoounting, namely, the Central Ontario (rent } Seation, 
and the Nipissing Section. The system is the result of the fredaal develop- 
ment of elwotrical service hy a number of independent companies from about 
the year 1900, which were finally amalgemated under the control of one 
company imown as the Elects 2h ae Limited. Prior to March lst, 
1916, the Mleotrio Power Company, Limited, eonsisted of twenty-two separate 
companies serving the distriate with the usual electric Light and power service 
ae well as with gas and water in certain places. These companies wore as 
follows; auburn Power Company, Limited; Gentrel Ontario Fover Company; City 
Gas Company of Oshawa, Limited; Cobourg Utilities Corporation, Limited; Cobourg 
Water & Electric Company; Cobourg Gas, Light & Water Company; Kaatern Power 
Company, Limited; Light, Meat and Power Company of Lindsay; Rapanee Gas Co- 
mMpany, Limited; Napanee Water & Elestric Company; Nipissing Fower Compa ty, 
Limited; Hortiumberland Pulp Company, Limited; Cuhawe Bleotrie Light Gemps 


ay 
Otonabee Power Company, Limited; North Bay Light, Heat & Power Company; Peter~ 
borough Light 4 Power Company, Limited; Peterborough Radial Kailway Company; 
Port Hope Eleotrie Light & Pewer Company; Seymour Power & Electric Company, 
Limited; Sidney Blectric Power Company, Limited; Trenton Blectris and water 
Company, Limited, oweed Bleatrie Light & Power Company, Limited, 
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‘About the year 1919, the activities of the Hydro-flectric Power Commission 
of Ontario were commencing to extend eastwards from Toronto into the Central 
Ontario district, and or the same time the activities of large private power 
initiation wore extending westwards from Montreal and eastern Ontario. This 


 Pimally resulted in an agreement between the Electric Power Company, Limited, 


and the Govermment of the Province of Ontario, whereby the Government purchased 
all of the assets and undertakings of the Blectric Power Company, Limited, ander 


gn agreement dated March 10th, 1914, which arranged for the transfer of the 


properties of the BZleotria Porer Company, Limited, as at Varsh let, 1916, the 
sonsiderstion being the sum of $8,550,000,00, in lO«year 4 per cent. bonds of 
the Ontario Government. | was confirmed by the assent of the 
Lieutenant-Governor being given to the Centre] Ontario Power Ast on April 27th, 
1916, It was arranged that the management of the properties so taken over 
would be vested in the officials of the Slectris tower Company, Limited, up to 


Jane Ist, 1916, sinoe which time the Hydro-Zlectrie Power Commission of Ontario 
has been operating the System on behalf of the Province and has extended the 
service beyond the limite of 1916, until et the present time it is euprlying 
power in about thirty municipalities and towvmehips, as well ac to a large 
mumber of individual consumers at different pointe on the System. 


The Central Ontario System comprises two distinct portions, one known as 
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the Central Ontario (Trent) Beation, which extends from whitey ox the. woat to 
and including the city of Kingston on the east, ami from the Lake Ontarte water- 4 
front northwards as fer oo Lindsay. The Nipissing Section supplics. Korth Bay, 
Callender, Powassan ond Nipissing. for the purposes of discuseion and analysis, 
the two sections of the System have been donsidered sepeuntedsa. The discussion. 
at the Central Ontario (Trent) Section ie here mereeree firat as a whole, and 
the Nipissing Section report will follow later. 

The map included as a frontispiece shows the whole of the transmission 
systems of the Hydro-Electria Power’ Commission wath the location of generating 
stations, high tension transformer stations, nigh tension transmission lines | | 
ana low tension er GUTH P ANT Indioated, and shows the various 
‘Systems in their relation to one another. ‘The tinted portion of the map 
indicates the Gentral Ontario System, and shows the relation of the Central 
Ontario Section te the Nipissing Section. | | 

The map included as page % dhows the Central Ontario Section on a tiie 
scele than the frontispiece, end gives also the names of the principal centres 


concerned. 


The following table gives a list of the varions gonerating stations as 
taken over as at March lst, 1916, together with the extensions made thereto 
| up to October Slist, 1922. The table ineludes the capacity or rating of each 
generating station in accordance with the practice of the Hydro~iilectric Power 
Commigsion, and is expressed in horae-power at 80 per cent. power factor. The 
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rating of tho Kwzmey Falls plant is given ee the average betvoen Summer and 


Winter Power: 
fable of Generating Stations 
Hubs. HiE.?P.C. 
- Legation Name pis: hr ating Developed Rating 
EePs HePe 
Dam No. 2: Trenton (Sidney) 4,000 4,000 
Moe 5. Frankford 3,470 3,470 
Ro. 10, Ramey Fails ene 19,999 
Ko. 11. Geampbhellford (Seymoar) 4,990 4,000 
Mo. 14, Healey's Falls 8,000 12,900 
Bo. 18. Peterborough (anburn) 2,000 2,000 


Later in the report certain of these plants will be discussed more fully. 

& number of further details concerning the developed plants of the fection is 
given ia the report entitled "Principal Characteristics of H.E.P.C. Plants* by 
Mr. Walter J. Francis, under date of November 10th, 1922, and addressed to the 
Hydro-Electric inquiry Commission. Pragtically all of these developments were 
constructed in such « mamer as to use the levels of the Trent and Otonabee 

. Rivers which had been established by the Department of Ballways ond Canals, 
Canada, im connection with the Trent Canal works. ‘The dams for practically all 
of tines developments were constructed and are ovmed by the Department of Rail- 
ways and Canals, Canada, and water rentals are charged to the Hydro-~Flectric 
Power Commission of Ontario. In considering the eepital cost figurea it must 
therefore be borne in mind that a considerable portion of the usual hydre~ 
electric plant eoats are not included in the figures for the plants of this 
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seotion., The control of the water of the Otonabee River and of the Trent Miver 

is vested in the Department of Rallways and Canals, Canada, primarily for navi- 

gation purposes, and it is understood that at present the Nydro-Dleetric rower 
“Gonmission of “ntarie has no eontrol over the regulation of the flow which 

supplies the water to the various plants above desoribed, tut that this subject 
_ is now under consideration by the Pederal Goverment and the Commission. 

Im addition te the developed pover sites as indlested ia the table above, 
the Province of Ontarte owns or wheapeehee a “manber of undeveloped power gites 
at various pointe which are set forth in detail in the following table:- 


fable “CEPR Sites 


Neyers- Meyers~ Burleigh 


Trenton bare burg (tonabee Falls Buckhorn 
, Meme of River  @rent Trent frent Ctonades Ctonades Ctonabse 
and Looation = 100k 160 Looke 8 & 9 


(Pam 1) (Dem 9) (Dem 8) (Dame 4e5) 
. Drainage Area 


square Miles 4840 4400s« 2800 2840 2285 
. ¥inimum Preelpitation 

per dneum in Inches ¢ 25.1 RB 201 2301 23.1 23.3 
» Mean Precipitation 

per Anvam in Inches ¢ 52,6 32.4% S25 $2.5 S228 $2.3 
» Minimum Mean Yonthly gras " 

Ban Off C.F.o. f 620 f 820 f 620 f 780 f 28 £ 260 
» Mean Bun (ff per. 

Amman €.F. 5. af 1400 af 1460 ef 1400 f fr > 
» Miniwom Aweilabdle oe 8 ‘ , ; 

Bead Fest 17 @ 17 Sby a4 28 . § 
» Kean Available 

Head Fect 417 24 654 24 28 8 


» Years of Precipita- 
tion “ap oe 188S-1914 1865-1914 1883-1914 1668-1914 1663-1914 1865-1914 


, rears of 


Records 1911-1921 1911-1921 1683-1914 1911-1921 1911-1921 1911-1921 
. Yater Horse-power | 
«Kean 2700 2800 6560 f 2000 f 800 £ 230 
,» Water Storage Million 

Cubic Feet b 3600) «= fb SE0O—sC#s «BEOO b 8000 b 1260 860} 1260 
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‘The notations in the foregoing table indicated by letters are to be 
interpreted as follows: 


Possible regulated minimom, 

Storage in lakes of mein canal system. — 

ieeoris of four stations in or adjoining drainage bagin. 
Level difference between regulated reaches... 

Winter head. 

Under eontrol of Department: of Railwaye od Canals. 


eo Ro os 


me data given in the above table has been supplied by the offiaials of 
the Hydro-Blectric Power Commission tn accordance with our request, 

im addition to the developed plants and the umlieveloped power sites, there 
are a ote ateam int gpedt dl plants and. other power righte of minor importance, but 
none of these bes been alm bi P agerice to any extent. The details of 
these may be found in two zeyorte’ of Haneres Clarkson, Gordon and Dilworth, one 
entitled “Detaiie of Plant Costs as at septenber ity see", ond the other 
entitled | “Anal yeie of Aaseta ae at March let, 19156", voth of which documents 


are in the files at the hater nletlaonechge taqairy Cormiss! on. 

As a further saree of power supply, contracts have been made on bohals of 
the Drevinae with two private plants in the district, nomnely, the Peterborough 
‘bieedie Power Company of Feterborough, which is owned by the interests control 
‘tile the Quaker Oats Gompany in thet sity, from which plant an amount of power 
‘ap to 1,509 kilowatts ia available as secondary power, and averaging about 1,059 
kilowatts, for use by the Eydre-Eleatric Power Commission, ami the plant owned 
by the mmuioipslity of the town of Campbellford in that place, from which approx~ 
imately 1,200 kilowatts of primary power is available for tho use of the Commis- 
sion. 3 


The rates at which power is purchasable from these two plants are as 
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follows: 
Peterborough Hydraulio Power Company, 0.575¢ per kilowatt hour for all 
power supplied. 


- Gsmpbellford Municipal Plant, 50/ per kilowstt per month plus 0.1¢ per 
kilowatt hour, with a minimum 
| monthly bill of $450.00, 
the ‘Peterborough sontract has been in force since a date prior to March 


Ist, 1926, while the CampbeJiford contract was arranged in July of 1921. 


At the time of the purchase of the Electric ewes Company, Limited, by the 
Ontario Government, there wee if defen aint 265 miles of high tension 
tranamission lines, consisting for the most sat of a 44,000-volt network, with 
a tie Line from Fenelon Falls to Lindsay, operating at 11,000 volts, and another 
tie line from trenton to Frankford operating at 6,600 volts. 

 Sinee 1916, the trensmission system hss been greatly extended until at the: 
present time it consists of nearly 500 miles of lines made up of approximately 
390 miles at 44,000 volts, 15 miles at 11,0990 volte, 36 miloa at 6,690 volts, 33 
miles at 4,160 volts, 7 miles at 4,000 volts, and about 10 miles at 2,400 volts. 


The transmission network feeds a number of high voltage sub-statlons, and 
low voltage sub-stations, the location of which are shown on the map on page 7.. 
The following table gives s general list of these stations with their capacity 
end voltege: : 
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KaVoie Jolt 

saeah ion. | Gapselty) mae, Las ee 
. Belleville 2,250 44,000 2,400 

Belleville, Lehigh Cement Co. 3,000 44,000 600 © 

‘Believille, Belleville Cement Co. 2,250 44,000 600 

Bowmanville 1,800 000 2,400 

Brighton B60 44,000 2,400 VPeeds Smithfield 
Campbellford, Northern Pulp Mill 2,250 44,000 2,400 ) ) 
Cobourg 606 44,000 2,400 

Deloro 7&0 44,000 600 

Deseronto 600 44,000 2,400 

Kingston 2,250 44,000 2,400 

Lakefield +25) 6,000 4,160 From Auburn 0.3. 
Lindsay C ees 44,000 2,400 

Madee 900 ,200 4,160 

5O 44,000 2,400 

Milivrook 100 44,000 2,400 

Yaepanee — 600 44,000 2,400 Peoda Newburg & Cantbn 
Newcastle 100 44,000 2,400 Feeds Orono 
Omeree 120 446,000 2,400 

Oshawa . 6,250 44,000 4,160 Peeds Whitby, Oshaw 

Rural, ete 

Peterborough 3,000 6,000 2,400 

Piston — 360 44,000 2,400 

Foint anne : 600 44,000 600 

Port Hope 460 44,000 24400 

Sulphide . 1,060 44,000 4,160 

Sulphide Wichols Chemical Co. 225 2,200 220 

®renton 760 » 6,600 4,160 

Trenton 600 6,600 2,400 

Wellington : 300 44,000 4,160 Feeds Bloomfield 


' fhe Central Ontario System is somewhat different from most of the other 


systems operated by the Eydro-flectric Power Commigsion of Ontario, because in 
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. the majority of the panteeedibios the local electric systems are operated | 
directly by the Hydro-Llectric Fower Commission acting as trustee for the 
Frovinse. In the remainder the electricity is distributed retail by the 
municipality itself as is common on the other systems sleewhere in the Provines, 

| i and in these each municipality parchases energy wholesale from the Hydro~- / 

Electric Power Gommission at a sub-station ond metering point in the munici- 
pality or nearby and diatribates to the oltisens, the Hydro-Zlectric Power 
Commission having nothing to deo with the actual operation of the local system. 

‘fhe accounting, however, is done in aceordsnce with the standards of the Hydro- 
Blectric Power Commission of Ontario, and reports are submitted periodically 
and summarized in the anf iefo¥t af ye Commission. the accounting for the 
fifteen muicipalitieos in which the Hydro~Rlestric Power Commission distribates 
direotly in this Section is apparently not Kept im the anne mamer but is 
included in the generai accounts of the Commiesion for the System and the 
deteils in the various municipalities are not given in the anmual Report. 

The fifteen mmicipalities in which the Commission diatribates direstly 

to the consumer are as follows: Belleville, Bowmanville, Brighton, Cobourg, 
Deseronto, Lindsay, Millbrook, Hapanee, Newburgh, Neweastle, Orono, Oshawa, 
Port Hope, frenton and Tweed. In these manicipalities the Commission retuils 

power to the consumer at fixed rates governed as to tholr mximm by franchises 
granted to the subsidiary companies of the Klectric Fower Company, Limited, 

prior to Huroh ist, 1916. It should be noted that a momber cf these franchises 
have expired and that no subsequent egreements have been made, The details 

of these are given in Exhibit Axi of the report of Mesera. Price, Waterhouse 
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& Co. on the accounting of the System under date of October 26th, 1922, Hydro- 
Blectric Inquiry Commission file Ho. 169-2. Certain of these municipalities 
also have the right to purchase their logal distribution system without having 
to pay for intangible values. 

_., ,, Bight munioipalities receive power at cost on a basis similar to that out- 

3 lined under Section 25 of the Yower Commission jot of 1914, with the exseption 
that no provision for sinking fund has so far been ineluded in the cost of 
power, although it is distinctly stipulated in the contracts with cach of the 
municipalities that sinking fend on a 30-year basis shall be peid as = part | 
of the cost of power. These are as follows; Peterborough, Bloomfield, : 
Wellington, Picton, taxosicfia, pope, MHrwooa exit Havelock. Peterborough 
has been served on this basis since 1915, Bloomfield, Yellington and Picton 
since 1919, Lakefield and Marmora since 1920, and Norwood and Havelock singe 
192, Wie" 

Blectrical energy is supplied to the municipalities of Kingston and Omemee, 
and to the Seymour Township at fixed rates in aoeordance with contrasts made 
with the Commission. 
| the manicipalities of Msdoo and Stirling are similarly supplied in acsord- 
ance with contracts made with a subsidiary of the Gleatric Power Company, 
Limited, before March ist, 1916, 

The townships of Vhitby, East Whitby, and Pickering are receiving power 
at cost under the operation of the Oshawa rural district lines which are 


operated by the Commission in accordance with the Power Commission act of 1914. 
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In addition to the various muniscipslities served by the System there are 

@ large number of individual power contracts which were made either with the 
_ Bleotric Power Company, Limited, or its subsidiaries prior to March ist, 1916, 
-or with the Hydro~Bleatrica Power Commission itself since that date. A few of 


the more important are given in the table below: 


Bzamples of Contracts at Fixed Rates 


Base = Gants per Keil He 
Rete or Vange at manne: Bxpiry 
Consumer mm per Ee Botes 
Asbestos Pulp Co. 82.50 - ~ - Angel921 Renewed Aug.1921 
Canadian Paperboard 12000 2033 1656 06167 Jans1923 | ! 
Canada Cement Go. 6.00 ~ “ - Mar.1925 Canada Cement Co. 
& 11.76 . s «fr 1940, has option to 
renew for fifteen 
years contract 
dated 1910. 
Chemical Products Ltd. 9200 126 1.0 Oel5 Bov.19Z1 . Konewed Nov.1921 
Departwont of Railways Continuous 3 
. @nd Canels 12.00 ~ ~ - 
Deloro Smelting & 
Refining Coe 29400 - - ~ beo.1924¢ 
frenkford Cooperage Cos 12600 2635 14686 O4167 Aprel922 Gtill in effect — 
Gillespie & Co. $2 eBO Ho ee . Novel9c1 . Renewed Hov.1921 
Wichols Chemical Co. 40.200 - ~ ~ Augel921 Henewed Augsl921 
Point Anne Quarries 31.00 - - o Marel921 Renewed Mar.1921 
Stirling, sree 
of 20.00 = - - Jen.1930 Contract dated 
1909 
Whitby, Corperation of 29,00 - ~ ~ = Interim rate. 
No contract. 
Kingston, Corporation 
of 28,00 - = 1934 (7?) Twenty years from 
first supply 


Ontario Rock Co. ee a ae oe June 1930 
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study of the operating results of these consumers indicates that the 
Canada Cement Co. contract is a heavy burden on the enterprise. 


When the undertaking of the Electric Pover Company, Limited, was taken 
over in 1916, there were o mumber of other properties besides electrical sys- 
tems inoluded in the transfer. These consisted of (a), gasworks in the : 
manicipslities of Oshawa, Peterborough, Cobourg ami Nepance, (b), waterworks in 
Cobourg and ‘renton, (c), © red empbellford, and (4), the Peterborough 
Radial Railway. Since saa PY ‘industries have been cpersted by the 
Commission, On January let, 1919, the Trenton Waterworks was gold to that 
municipality, In 1917 about 40,000 acres of yalpwood ami timber lands were 
aoquired by the Government in Bruton Township to ensure a supply of wood for 
the Campbellford pulp mill property, and since 1918 these areas have been oper~ 
ated by the Comission. In 1919 ani A920 a barking mill was ballt by the com 
mission at Bancroft and has since been opersted by it. Gi August Slat, 1921, 
the Napanee Gasworks was closed because the property was bedly ran down and it 
was stated that it wuld cost too moh to bring it to proper operating effi- 
odeny,, having in mind the possible revennes, The Campbellford pulp mill was 
glosed during the period from March 16th, 1921, to September 11th; 1922. 

At the present time, therefore, the Commission is opersting gasworks at Osh- 
nwa, Peterborough and Cobourg, waterworks In Cobourg, the Csmpbellford pulp mill 
with the pulp wood lends, ani the beterborough Nadiel Railway, as industries sep7 | 


arate from the electrical business of the Commission. A very brief description 
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of these is as follows: 


The gasworks in sach manicipality consists of a generating plent, pipes 

for distribution, and certuin meters. The rates tor ges aro determined from 
year to years | | a | 

. The Cobourg waterworks consists of a pumping station with a stend~by pomp 
ou the lake front driven by gasoline and steam, and the necessary water pipes | 
and meters required in furnishing water to the consumers. The source of supply 
is Lake Ontario, and the water is purified by means of pressure filters, The 
franchise in effect in 1916 governed the rates until Ootober 1919, sinee which 
tine the rutes have been af a ROOg fron Yot ween the Comission and the Municipal 
Council of Cobourg. 


The Cumpbellford pulp mill is located at Campbell ford, wee nomfns i1y 
rated at 39 tone per duy, and there is algo a burxing mill at Benoroft, and 
approximately 40,000 acres of pulp wood and timber lends in Bruton Township, 
about 5,900 acres of which are waute and water lends. 


The electric railway property, known as the Peterborough Radial Railway, 
has been in existence for mony years, and at the present time consists of nearly 
nine miles of track, and between twenty and twenty-five ears, most of which are 
of camparatively oid type, and two of which are the one-man safety type. This 
property ts operated ander a fronchise granted to a subsidiary of the Blectric 


Power Company, Limited, before March Ist, 1916, 
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General. 


- The district served by the Central Ontario Section of the Central Ontario — 
‘System ics both urban and rural and is of the most wena! varying character with 
regard to the electrical load conditions. | 

In some municipalities the bul of the lead is required for menfacturing 
power purposes, while in others the grectey proportion is for domestic use. 
Speaking Baeethys the totel consumption ef energy in a year may be divided into 

three wats groups, (a), private companies and industries taking power at fixed : 
rates, (b) manicipalities é OP ies taking wholesale power at ip and, 
(ol, municipalities in which power is distributed retails 

4n analysis a ‘nase three load olassifications indicates that the first 
elass uses 26 per cent, to 30 per cant. of the total energy required, the second 
elave is about the same, while the ystems Glass required 40 per cont. to 50 per 
cent. of the total oneraye fhe number of eoneumers in the ateet two Glasses is 
comparatively smile there being about @ score of wholessle consumers at fixed 
ratet, and about « dozen wholesale coneumters at cost rates. 

Taken us 4 isc the eaten Ontario Geadion of the Central Ontario System 
may be descr Shot as a well-belanced general, distribution system, the varied 
character of the loads in different places parnl.tting some diversity in distri- 
pation. The average yearly output is about one-half of the maxixwm demand while 
the total wholesale power billed throughout the Gection ie slightly greater than 
the pesk domand. 


Watter J. Francis & Company. 
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The total population served by the Central Ontario Section ls approximately 
140,900 persone, the total number of consumers being sbout 25,000 at the end of 
- 1922, This shows that about 20 per ennts of the tots] population are rated as 
“gonsumers on this section of the System. ‘The table below gives in detail the 
mamber of consumers at the end of the fisoul year 1921 in most of the manieipal- 
ities served by the Seation, the total population in each bluse, the approximate 
horse-power billed to each place in 1921, and the kilowatt hours consumed in 
each place in 1921, together with the average horse-power and kilowatt hours per 
consumer for 1921, The ss en ofS) aly’ included in the table. The figures in 
the table will probably prove useful for comparison with similar systems else- 
where, although they should be used with caution for sush & purpose. It will 
be moted that there are considerable variations between tho municipalities 
themselves. Thie is to be expected knowing that places like feterhorough, 
Bowmanville and Oshawa are mumafacturing centres, whereas maniaipalities sach 
as Barmora, Omemee, Brighton, Port Hope end others cre largely residential with 
very few factories. Vor thie reason it is difficalt to draw ecelusions when 
comparing one systen with another, or even one place with another although they 
may be in the same vieinity. The only deduction which has been drawn from the 
figares is in respect of average conditions throughout the district. These 
averages are as follows: 
Average H.aP. Billed per Consumer 0.67 
Average Hel. Billed per Capita 9.15 


Average K.-H. Billed per Consumer 2,067 
Average K.W#.H. Billed per Capita 465 
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Table of Market Statistics 


Billed Kilowatt 


. pi ce ‘yeq Rilowatt 

-Munietpality Popu- Consum— Consumers H.?P.Billed ")’ HePs Hours 
z lation ers to Popu- 1921 1921 Per Con- por 
; Con. 

Bloomfield | 550 97 1746 Shek $1,027 0,34 526 
Havelock 1,266 $02 23508 16.4 120,440 0.05 409 
Lakefield 1,146. 2352 2002 110.8 190,061 0,48 820 
Marmora, 853... «154 18.0 lied 50,770 0,07 $30 
Horwood 71l 204 2847 940 61,000 0,04 299 
Omemee S87. = 120 21.6 46.0 105,960 0,40 866 
Peterborough 21,790 6,521 260% 4,61507 14,060,250 0,85 2,550 
Piston $3,189 886 2747 269.6 869,821 0.30 960 
¥ellington 850 173 -, 2028 6903 141,564 0,40 818 
Whitey . 3,975 1,000 abt. ~ 397.6 1,309,224 - 1,400 
Belleville 12,245 2,8% 1,72746 5,773,960 062 2,004 
Bowmanville 3,250 ek ) Ee 1,115.69 3,391,160 1.27 4,170 
Brighton 1,376 419 A $008 111.2 300,160 0,26 718 
Cobourg | 6,206. 1,078: 21.0 72467 2,201,760 0.67 2,045 
Deseronto 1,928 B60 y 15.6 51802 659,280 1,04 £2,194 
Lindsay 7,840 1,860 2565 1,37606 4,148,600 0,74 3,250 
Millbrook 133 at 2 2401 $449 96,000 0.20 842 
Fapanee 2,847 711 25.0 417.1 1,068,350 0.59 1,490 
Neyeastie 619 163 2663 35 $0,240 Ose 490 
Newburg 434 105 abt. ” 240.3 138 ,642 2ek9 1,510 
Orono 700 488 2 B16. 36 80,240 062% 625 
Oshava 12,246 2,819 2300 3,415.7 9,046,008 1.21 3,210 
Port Hope 4,667 1,094 R209 531.9 1,444,680 0.81 1,320 
fronton ~~ §,576 1,420 25.45 690.5 2,041,860 0,49 1,440 
Tweed 1,268 533.6 94,7 219,840 0.28 670 

27,085 2209 18,288.35 65,916,097 0.676 2,067 


117,989 
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The tubie below shows the number of consumers at the end of each fiscal 
year from 1916 to 1922 inclusive, in each of the fifteen municipalities in which 
Hydro-Zlectric Power Commission distributes retail. The figures fron which the 
table was compiled were supplied by the Mamacer of the Sentral Ontario Section. 


Phe detaile for these fifteen municipalities are not reguisrly published in the 
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Annual Keports of the lydro-Eleotris Power Commission. 


fable of Gonsamers in fifteon Menicipelities 


- Maniotpelity 


¥rom the above table it wild be seen that the number of consumers in these 
fifteen municipalities has grows pore than fitty per cent. singe the System was 
taken over in 1916, The growth of the load on the whole of the Central Ontario 
Seation has also kept pace with the growth in the number of consumers, the peak 
demand having increased over sixty per sont. between 1916 and 1922, Making 
allowance for the abnormal conditione in 1917, 1918 and 1919, the growth of the 
load has been repid and steady. 

Judging by the ratio of consumers to population and by the horse-power and 
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kilowatt hours used per consumer and per capita, it might be considered that 
the load at the present time is approaching what was formerly considered the ~. 
ordinary saturation point of similar systems. On the other hand, the power 
demand in a number of pleces seems to be steadily inoreasing and at a faster 


‘vate than the growth of population. It is therefore diftionlt to estimate 


whether the future growth will be ot a similar rate to that which has taken 
place during the past seven or eight yeare. The indications are that the 
increase in the demand will require further sources of power supply in the 
The situation at present is thet there is little or no margin tetween the 
BET RE eA on the systems In faot, in July of 1922 
there was actuajly a considerable shortage in the available power to moet the 
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It is understood that the Hydro-iilestric Power Cormission has in mind the 
development of Dam No. 8 and Dam No. 9 at Meyersburg in the near future cither 
a8 a combined development or as two separate plants. If the power demand con- 


times to grow at anything like the recent rate it is certain that the develop- 


ment of these sites would meet the requirements for a comparatively brie? 
period only end that the power available from these sites would probably be 
all required within three or fmr yours. The iahaaenes of peer available from 
the develorment of the other undeveloped sites already ment Loned in this report 
is not very ‘extensive and would probably show high unit costs of development. 
mais brings up the qnest ion of the ultimate use of power in the district end - 
of the source of supply for the not distant future. It would appear reasonabiec 
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that the extensions of the transmission system from Miagara to the eastward of 
Toronto would eventually prove economicel for a number of places on the system, 
for exumple Oshawa, Whitby, Sowmenville and others. Another possibility for 
the future power supply for a considerable portion of the district is the 

A projected development of the 5t. Lawrence River powers, 

It {8 usually sound practice to use available power as close ss possible 
to the generating point, having regard to comparative unit costs or development 
and the length of transmission lines required from other places. The question 
is therefore likely to arise in the near futare of the polley of conserving all 
of the power sites on the System for use close to the developments and of 
linking up a portion of t?w.6; th tronemitted power from Eiagera or else- 
where. If this be done, perches wanieclpalities now inelwied in the System will 
ve practically separated from it and the sesounting should take into considera~ 
tion the proper mthod of re-alloeating the costs of the portion of the System 
so affected. 


Generahs 

The figa res of Gapital costs given in the table below and plotted diagram 
mabiealiy and shown on the sheet of ourves on page 26 were obtained from the 
figures of Uxhibit I of the report of Mesars. Price, Waterhouse & Co. to the 
Hydro-Zlectric Inquiry Commission under dute of October 26th, 1922, as far as 
these apply, momely, up to the fiscal year ending October Slet, 1921. The 
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figures for 1922 are based on the report of Mr..Clarkson entitled “Details of 
Plant Costs to pantenteed Wth, 1922", Hydro-Electrio Inquiry Commission file 
194092. 

a The figures show the total costs which are applicable only to the @leotric 
“departments an a whole, in other words the costs of the various gus plants, 
waterworks plants, the Feterborough Ladial Aailway, the Campbell ford Pulp Mill 
and the Sraton Township pulpwood areas have been deducted from the totals given 
in the above-mentioned reports, The costs of the Nipissing ection Electrical 
Department have also been eliminated from this teble end are shown separately 


later. 
fable of Progressive Capital Costs of Electric Departments 
Capital Assets (inclua- , “# rob} ‘ As at Year Ending October Slst, 
ing intengible values) “#reh lst, 1917 1918 1919 


(Hydro-Zlectric) $2,775,390 $2,766,638 $2,995,134 $5,104,144 
Undeveloped Sites and 


oe 

Stand-by Plants 4s£85,943. 1,285,945. 1836,343 1,286,943 ; 
Power Development and 

Hydraulic Hights 4,062,353 4,072,551 4,262,077 4,391,087 
Transformer Stations, 

Meter Stations, ots. 773 ,833 839 707 919,860 1,963,575 
Transmission Lines 989,042 1,301,406 1,436,658 1,521 ,539 
Loeal Electric Systems 798 ,662 883 ,600 915,018 946,136 


Miscellaneous Capital, 
fools, Supplies 


Total $6,800,879 $7,417,194 $7,965,613 $8,504,437 


coon piasseal 


(fable continued on next page) 
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ple of Prorressive Capital dosts of Hliectric Departrent - continued | 


“Gapital Assets (ine ind~ As at Year nding Satebder Sist 
ing intangible vaiues ) 1920 1923 1922 


Pa (Fadel 


 Devapss Powers 


{Hydro~Mectric) —» @Sy2M1,565 $6,779 y082 -_ i,975,000 
Stand-by Plante whe SBEOS AePOR ESE 260,000 
iii Mane 4,506,528 6,066,976 6,836,000 


“Qeanstiauey Rathonn, pie, | 
Meter Stations, etc. 1,084,472 1,116,382 1,112,900 
franamiseion Lines - 29714, 813 1,726,421 1, 781,000 
Leoal Flectric Systemes 1,056,825 1,128,821  15213,742 
wiseeliansous Capital, “ 
Toole, Supplies 


the sub-@ivision of the third line ef thé table as between developed 
powers ani undeveloped eites (lines 1 and 2) tws beon derived from the two 
didiebentioale doounents wherever each would apply. ir. Olarkson's report 
entitled "Analysis of Physics] Assets as of Yarch let, 1916", Bydro-Ylectric 


| Inquiry Sommienion file 1872-2, dated Septenber 4th, 1922, gives the tctel 
plent es $4,062,808 for Harch let, 1916, and by teking the respective sums 
of the applicable individusel items thie divides inte $2,775,890 for developed 
plants. and’ $1,296,945 For whtleveloped powers and stand-by plants, sinilerly, 
for the 1921 sub-division, the figures wore derived from Saxhibit I of Price, 
Waterhouce & Sc, report, and Sxhibit IT of the same document » whiter gives the 
net increase in plant costs from 1916 to 1921 as $1,003,648, waking ellowance 


for the transfer of the Belleville fteam Mant to station account, tims 
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deriving the figure of @35,779 ,052. 

The sub-division of the 1922 figures is taken direct from Mr. Olarkson's 
report "Details of Plant Cost September 30th, 1922" where the various indi- 
—<— items for stand-by plants and undeveloped sites amount to $860,000. The 
total for lines 1 and 2, fram the Clarkson report, would make tote] plant costs 
of $5,554,761. In addition to this amount the expenditures on Ranney Falls 
plant for the balance of the fiscal year 1922 had to be added to bring the plant 
soets up to date. fhe total cost of lanney Fells development is given in the 
report of Mr. Walter J. Francis, entitied “Principal Characteristics of H.E.P.0. 
Plants", as $1,695,300, or $502,000 more than Mr. Clarkson's figure to September 
S0th. The addition of sisal sendin fp wy. Clarkson's total brings the total cost 
of the developed plants to 94,975,000 and the total of the two items together to 
$5,835,000 in round figures. 

As there were no entirely undeveloped sites which were partially or wholly 
developed for use on the syatem between 1916 and 1921, it has been assumed that 
the total book value of the undeveloped powers and stand-by plants remained 
unchanged between those dates and would only be reduced on the books as new 
sites are developed. For example, the bock valuation of the Ramey Palle site 
would be included in the cost of developed powers for 1922 and deducted from the 


4) 


7 
4 


total value of the undeveloped sites. The seme figure has therefore been used 
from 1916 to 1921 for the value of the undeveloped sites. 

“the fourth and fifth lines of the table, nomely, transformer stations and 
trensaission Sines have been taken directly from the above mont ioned report of 
Messrs. Prien, Waterhouse ‘ Co» aml need no comment. The figures for 1922 were 
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obtained from Mr. Clarkson's report. 

The sixth line of the table, headed “Loonl Flectric Systems” was derived 
from the fourth line of Exhibit I in Price, Waterhouse & Op. report by sub- 
~ ¢ysoting from it the capital costs of all the gas 5 snag waterworks plants, 
“ond the Peterborough Railway. 

The seventh line of the table, headed “Miscellaneous Capital Costs” was 
derived from Exhibit I of Price, Yaterhouse & Co. report by adding the items 
*Sools and Equipment", "hural Lines", “Meterisle ani Supplies", these three 
being considered as applying direotly to the @leotric aystema as a whole. The 
sum of these items for each year was conelidered in its relation to tho respesot- 
ive total capital of the thiseekad dedeiXe and the Central Ontario Seetion of 
the System, and it being found hy inspection that the comparative eapital invest- 
ment of the Nipissing Section as compared with the Central Ontarlo Section was 
approximately in the prepertion of one te sixteen, the total of the miscellan- 

eapite] iteme above mentioned wae therefore divided in this ratio and 
Las —nendahanentge of the total applied to the Central Ontario Seetion. 


The axount agreed upon between the Ontario Goverment and the Flectric 
Power Company, Limited, as the purchase prise of the Central Ontario System 
was $8,350 ,090,00. : 

In 1914, the engineers of the Hyire-Hleatris Power Commission of Ontario 
had made a valuation of the assets of the System, and this wae opplied after 
the purchase bad been made in order to sub-divide tangible from intangible 
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Values. Based cn the 1914 appraisal, the replacement values of the tangible 


properties, inoluding additions to March lst, 1916, were stated to be $5,487 ,659 


Sey fixed capital, and ¥194,999 of material and supplies, leaving ssragned 0542 as 
“ene amount considered as the value of the intangibles acquired in connection 
with the purchase of the System. ‘the sub-division of these amounts as amongst 


the various properties concerned 1s as shown in the following table: 


fable of Sub-division of furchase Price 


fangibles Intangibles Yotal 

Developed Powers $1,822,890 $962, $2,775,390 
Undeveloped Sites and standeby Plants 625,731 | 963,212 1,236,943 
Transformer Stations 632 ,406 141,428 778 ,832 
fransmission Lines 804,960 175,96 960,042 
Local Electric Utilities 657,992 160,670 798,662 
Gas, Water and Street Bailwvay 765,670 164,957 918,607 
Pulp Mill. ; 91,223 19,964 111,187 

Eipissing Seotion 
Power Development and Steam Plants 229,911 62,151 291,162 
Trensforner Stations 25,072 6,642 30,914 
fransmission Lines 35,156 $,186 43,322 
Local Electric Utilities 126,357 be 498 141,429 

Soth Sections 
Materials and Supplies 184,999 - 184,999 


fools and Sguipment 
Total 


$5,872,558 $8,350,000 


$2,677 ,342 


The allocation of the intangibles to the various portions of the System 


was apparently mode on & more or less arbitrary basis for accounting purposes, 
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but it is understood that all intangibles are excluded in every instance in 
Getimating property values upon which depreciation allowances are calculated. 


The Renney Falls power plant situated at Dam No. 10 on the Trent River 

was tailt im 1920, 1921 and 19ek. It has an average working head of fifty-four 
feet. Yhe plant is rated by the Hydro-flectric Power Commission's engineers as 
having an output at 59 per mnt power factor of about 9,600 horse-power., Allow 
ing for the difference between the available catput in Summer and Winter, the 
plant has been rated ‘fer rhepokes) Gs) of Ai asston in this had et 19,909 horse~ 
boot a at 39 per cent. power factor. 

fhe total capital cost of the plant to October Slet, 1922, wae stated by 
the engineers: of the Hyaro-Electrie fower Commission to be §1,695,300.00, made 
up as follows: 


Lands and water rights § 37,600 
Dams and water structures 197,500. 


Power House 587 ,850 

Equipment 

Intangibles . 
Total $1,695,500 


The cost for dams and water structures given in this table does not include 
the eost of the Federal Govexinennh dems on the frent Hiver at this point, and to 
get @ true measure of the total capital cost, this amount shonld be added to the 
above figures. Shere are also, it is understood, ae few Ltems of Gepital sest 
whieh have not yet been included in the above figures, but the exact smount of 
thane bas wht boon submitted at the present tine, 
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. The amounts of money recorded in the various documents applying to the 
Ranney Falls plant are as follows. The Clarkson report on plant sosts to 


September 50th, 1922, gives the valuation as at March 1st, 1916, $285,150, 
_Ancluding intangibles, and which represents the book value of the undeveloped 
site, and states that additions made singe thet time to September Both, 1922, 


amount to @1,159,582, or a totel of $1,392,732. 
The figures given in Prive, Waterhouse & Qo. report of Cotober 26th, 1922, 
are as follows; | 
Spent to October Slat, 1919, $ 1,866 


Spent year ending Ootober Zlst, 1920, 107,475 
Spent year ending October Slet, 1921, 666,245 


Spent year aa ee bby 1922, 653,497 


$1,227 ,801 
Adding to this figure the 1916 valuation of $255,150 the total cost to august 
Bist, 1922, becomes $1,490,951. 

Appropriations for the projeot for the fiscal year ending aeenrer dist, 
1922, were $660,000.00, of which the Commission had received from the Province 
$50,900.09 to August Slet, 1922, and additional requisitions had been made 
amounting to $260,000.00 which had not been received up to August Sst, 1922. 
According to the figures submitted by the engineers of the Hydro-Uleatrie rover 
Commission, approxim.tely 215,009.00 of the shove appropriations have been 


spent sinee August Slset, 1922, bringing the total up to the present stated 


figure of $1,695 ,590.00. 


ASsaguming that there are to be no further capital expenditures on account 
of Ranney Falle, the capital cost is approximately ¥170,00 per rated horee~ 
power etolusive of the eost of the dama bailt by the Vederal Government. 
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A comparison of the costs of this plant with the others nearby on the ‘rent 
‘River reveals somo interesting facta. The following table shows in brief form 
| _ the ‘relative capital oost per horse~power for each of the other six developed 
plants ‘compared with Renney Valls. | 


Table of Capital Costs per H.P. for Central Ontario Plante 


| Capital 
Head Horse Co: Capital Cost 
SS ee Power & per wor HP. based ie 
Yost BAtlt Rating lieaabc on Turbine Remarks 
Pe eee (H.E.P.C.) oes 8)" Capacity 


Grenton —s«*dG Op Y §,89.00 # 64.00 Low head. 

Frankford 17 1918 eG Yuw 77.00 Low head. 

Ranney Falla 64 1920-22 10,000 170.00 184.99 Blaborate design and 
high unit prices. 


Medium head. 
Campbellford 22.5 1910 4,000 97.00 71.00 Low head. 
Healey Palle 74 1915-14 and Turbine rating dis- 


extended 1919 12,009. 127.00 . 90,00 proportionate to 
, : rated output. Medium 


* 


dubara 17.6 911-12 2,900 806.00 146,00 Cost of dam included, 
. small capacity, low 
head, expensive local 
eonditions. 


Fenelon Falls 22.5 1899 9390 244.99 227,00 Small capacity and 
ensive logal con~ 
ditions, low head. 


In the above table it should be noted that the rating of all of the plants 
is higher then the output which could be depended upon during the low water 
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season. Gome consideration has evidently been given to an allowance for better- 
ments in the present regulated flow of the waters, and siso to spare aapacity 
‘and to the usual cormercial rating of plants of thia nature. 
For example, with « low water gummer flow of 1,200 qubia feet per second — 
at Ranney Palla, the electrical output would be about 6,400 herse-power, and the 
capital costs por horge-power of output would be about $265 instead of 7154 
based on the turbine capacity. Similarly the Trenton plant with a low water 
flow of 1,509 oublo foet per second would give about 2,000 horse-power output, 
and. the capital cost on that basis would be 127 per horse~power, instead of 
$64 based on the turbine capacity. a | 

The Ranney Falls aah Coral i fBw\yne eonstrusted since the Ontario — 
Government took over the System in 1916, with the exseption of the extension to 
the Healey Falls plant in 1919, ‘This extension consisted of the installation 
of one 4,000 horse-power unit at a total cost of $442,454, or approximately $110 
per horse-power for the extension, bat the larger part of this is chargeable to 
tail-race excavation end improvement for the whole plant. If the Ranney Falls 
plant had been constructed at pre-war prices the capital cost would don btleas 
have been greatly reduced. Juéging by & comparison wth prices eleewhere the 
cost would probably have been betwoon $100 und $110 per turbine horse-~power. : 
From a comparison of conditicne at the various sites, and making allowance for 
the difference in head and in the constructional features, and for the dates of 
construction, it may be stated that the Ranney Fells plant could heave been bailt 
at @ somewhet smaller cost per horse-power than wae actually the ease. the 
Ranney Falls plant has features of design which undoubtedly are more expensive 
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in capital odst than et many of the other plants. The reinforced conorete 

. penstocks, the elaborate reinforced scroll onses tor the turbines , end the 
___ reinforced sonorete draft tubes, together with a number of the electrical ) 

_ features have all been designed and constructed having in mind @ very high grade 
-gonstrustion and high efficiency in operating cond it tons, The poltisy of the \ 
"engineers of the’ Hydro~Slectrie Power Commission apparently has deon to develop 
‘this site for the maxima effiolenay in operation and to place in the plent | 
— feature making for absonce of operating difficulties, and tending to | 
long useful life, haetin : ) en 

‘The other plants on the system were all designed by a private company, 
and bear evidence of the f the designers had primrily in mind a return 
on the invested eapital in the form of dividends, as well as giving « good | 
service to the customers served. 

The above construction poliey of the eugineers of the lyaro~Blestris Power 

Peicnpe mah gree of Ontario seems also to have been applied in building the trans~ 


former stations nae high tension tranemissien lines. 


The table below and the dlagram on page 34 have been prepared to show 
“the number of horse-power iia gouneot ion with the Central Ontario Seation of 


“the Contral Ontario System. 
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fable of HYoree-power Developed, Consumed, Billed, eta. 


ior gag *°325°"" "1030" ead age2 


H.P. Davelopad | 22,400 22,400 22,400 26 4400-26 ,400 36,400 
H.P. Developed plus sn BU 00 . 

Purchassable | 23,800 23,800 23,600" 27,600 27,800 39,4400 
HeP. Consumed, Averace Poy 14,719 11,620, 125965..14,095- 14,515 
He. Billed - “om 9 BBsTAD 26,098 29,950 31,460 
HeP. Avorace of waive sais . | pel 

Peaks 79 820° 86.080. 20,450 24,200 25,500 27,880 
H.?, Maximmm Yearly Peak 21,600 86,000 24,500 26,000 26,300 35,500 


a c 


It will be noted that there are six different classes of horse~power shown 


on the table and in the ne Yr be explained as follows: 


The date for plotting the curve showing the developed horse-power WAS 
obtained from the records of the Ryare-<Eiactyts Power Comcission and is the sum 
of the rated gapacities of sll of the generating planta on this section of the 
System, The 1922 figures include the Ranney Falls plant as « whole and the 
capacity of bar ini plent ie shown as the average between Sumer power and vintor 
power. “the ‘individual plant oepacities et the pretent time ere given in a 
debtor tren Mr. le Ge Ivreland to Mr. By &. Guilfoyle on Hovember lith. ‘The 
rated. capacity of the plants is connjraros in horse-power at 80 di candl conte power 
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CenTRA! ONTARIO SECTION 


HORSE POWER DATA 


Toronto, Jan. 5th., 1923, Made by#2,Checked byl dH. 


Wa ter J. FrRANcIS & CoMPANY 
CONSULTING ENGINEERS 
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fhis ourve was prepared from the same data as the curve for developed 


. power and includes in addition the available capacity of purchawable power — 


from the plant of the Peterborough Hydraulic Power Company and the Campbell ford 
Municipal Plant, the increments being added to the curve as they became avail~ 
able under arrangements made with the Hydro-Elestric Power Commission. 


the average sneha tae ha wp cam been derived from the total number 
of kilowatt houra given by the Hydro-Hleotrio rower Commission as being the 
total consumption for this section ef the Central Ontario System for each 
fiseal year ending October Slst from 19165 to 1922 inclusive. ‘he derivation 
was made by dividing the total kllowntt hours per annuum by @,759, being the 
miumber of hours ina year, and reducing to horse~power by dividing by the 
fuotor 0.746 7 


The curve of billed horse-~power was plotted from data given in Clarkson's 
report entitled “Detailed Operating Accounts for Zach of the Your Years Ending 


Blet October, 1922", Hydro~Eleotric Inquiry Commission file 2074, dated Never 
ber 29th, 1922. 
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“he curve of average nonshiy generated peaks was obtained by taking the 
- gv¥erage of the twelve monthly maximum generated peaks for exch year as shown 
Gn the curve fscing pages 82 and 85 of the 1921 report of the Kydro-Electric 
Power Sumiesioa, and dividing the sum of the monthly peaks by twelve to get 
& yoarly average monthly peak. Sach of theses averages was then plotted as a 
single point for the average monthly generating peak for each your. 


gevmmmrnagy ETT STS 


The curve showing the maximum yearly penks was plotted directly from the 
maximam peak indicated for each year from the same souree as need for the 
derivation of curve of average monthly generated pesks. 


‘The diagram included &8 Page 40 and the table below indicate the frac- 
tional capital costs per rated plent horse-power developed at different points 
of delivery, based on the sheet showing the capital costs of the combined 
eliactric departments, and the horse-power data given above. This sheet of 
gurves therefore indicates the capital cost per rated vlant horse-power with 
the spaces between exch of the ourves indicating that portion of the total 
delivered capital cost per horse-power chargeable againat exch of the items 
of the taiks. ee follows : Ae 
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fable of Capital Costs per Aeted Flant Horse~power Developed 
ee | asia 1917 tse «leas "920 tezk age 
Developed Powers “123.95. 124.30 133,60 138.59 122.10 143,14, 156.80 
- Undevel Powers and — a ‘i | ~*~ 
Stand-by Plants B7.40--"57.40 67.40 57.40 48,79 43,75 23.64 


. Transformer Stations, : . 
Meter Stations etow” 34.59 37.50 41.19 46.15 41.08 42.33 30.35 
 Prenemission Lines 43.89 56,08 $4.12". 67.98 64.95 65.36 48.10 
Logsl Electric Systems 36.60 (39,45 40.86 42.24 42.19 42.77 33.30 
Miscelleneous Capital, ’ 
fools, Supplies, etc. —~BeBO._ 1h e890. 1880 18040 16.48 18.94 1be)0 
Total 803.65 351.03 365,37 570,70 335.41 361.94 256.49 


“For example, at the ola of shel. BY cake of the developed powera per rated 
: plant horse-power is $136.90 while the cost of the undeveloped sites is $25.64 
: per reted plant horse-power, or a. total of $169.44. per rated plaut horse-power 
| for the developed sites and the undeveloped sites and stand-by plants altogether, 
Similarly, the transformer ations nee stand at 930,55 per rated plant horge- 
power on the Jommission’s hooks, transmission lines at 443,10 per rated pladt 
a horse-power, local electric systems at #55430 per rated plant horse-power and 
miscellaneous capital costs at 914.19 per vated plant horse~power, making a 
: grand total for the capital cost. delivered. to. the ocueumer $286.49 per rated 
| plant horse-power devel opeae, | 


A table of figures giving the total revenues of the electric systems has 
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been prepared by using the figures of Exhibits VIII, Villa end [4 of Price, 
Wakayhpase & Oo» report of October 26th, 1922, Hydro-Elestric Inquiry Commia-~ 
gion file 189e-2, ; 

The tables of revenues have per combined for both the wholesale and re- 
tail departments and treated ag if tno whole of the power sales were handled 
by one division, as tho reteil sales department of this Section is essentially 
& portion of the power department. 

The sub-division as between power sold at fixed rates to companies and 
other private consumers and thut sold to mmicipalities at cost was obtained 
for the years 1919, 1920 and 1921 from Exhibit AI of the above mentioned re~ 
port, while the figures sol i942 Joho oMfained from Clarkaon’s report entitled 
"Detailed Operating Aogounts for Bach of the Four Years Unding Slat October, 

22", Hydro-Eleotrie Inquiry Commission file 207a, dated November 20th, 1922. 
The figures for 1917 end 1918 are given combined for these two items and the . 
sub-division for those two years was estimated from a comparison of the usage 
by the pr inetyel customers in the different years. 

The sales of power to the Cobourg Waterworks, Peterborough Radial Rellway, 
the Campbellford Pulp Mill and the Trenton Waterworks have been considered on 
the same basis os power sold to mmicipalities at éost where such mmniscipalities 
distribute on their own behalf and the distribution is not done by the Hydro- 
Electric Power Commission, In other words, these four consumers are considered 
as being similar to such mnicipalities as Peterborough, for example for revenue 
purposes. Certain adjustments for power sold at cost to some of the municipali- 
ties have been added to the revemies for the years 1918, 1919 and 1920 in 
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accordance with the figures shown on Exhibit VII of Price, Waterhouse & Coe 

_ Papert. | | | 

The revenue from retail castamers is that shown on the first line of 
- Exhibit a of Frise, Waterhouse & Co. report each year trom 1916 to 1921, 
while the 1922 figures are from the Clarkson report: for the period from 
March let, 1916, to Sstober Bist, 1917, the figure given im Bxhibit VIII ae 
the revenue derived from the retail department by the power department is 
$501.275, while Exhibit i gives $212,650, as the cost of power from the power 
department te the vetail department, The difference, namely, $11,574, rep- 

5 resents the operating costs of sub-stations and for the purposes of this study 
has been added to the sjuekdink oaks sai in Exhibit Ik. This is the only 
year in which any discrepanay in this figure occurs, fo obtain an approximate 
comparison for each yearly period, six-tenths of the total figures for the 
twenty months from March lst, sa to Osteber Jlist, 1917, have been taken. as 
being applicable to the twelve months ending October Sist, 1917. This is not a 
exactly correct, but is sufficiently accurate to indicate yearly comparisons 
for the purposes of this report. | 

The other items of reveme, namely, miscellaneous sales of the power de- 
partment and the profit on merchandise sold by the retail department in various 
manicipalities has been added to the direct reveme from the sales of eleatri- 
sity and shown as miscellaneous revenue, | 

The four main groups of revenue have been plotted as 4 series of carves 
shown on page 43 under the following heads, namely: (a), power sold to private 
companies, and to individuals at fixed rates; (b), power sold at cost to 


UD ae a 


br x KC 
 ¢ +* > Fite 


baeabi te Trt 2 ieisat i sl Be ad 
a ects dat ase ‘ab vate tats uf erasmtone Lister svt etinever Sit ae 4 
3 © ite Re in a ten duogvs «ay # venmcnadal: jookel 40% ‘jane 2 
wl Bokeoy eae toll tego toatald aff at oee eect SH0L arbi 
oe Tu ea ot werty ovkgt? wtf ,TIei . tit wogoaed of ,Oxet , tal ro q 
ah demmentnageh comag, ott 4 tawmbunged Lieder ei? Sore bevinah outarvee ad 
1 aber ek 3 be (008, 820F sotly Mt sadtaek etdn ade 
Ss il {2G AEF \elewer jaraietn ts act Viebedinged Liotex nity oF Vsemoregne 
 amientel weit aobaign Wg aface gattcrwgs itd" ata 
sions ee oY x1at dt Prada? of . pubes was 09 dobbs sped i 
sibepnige Ae heise oT soaks orett «LEE ot yomanqotes ts qnd Bidsw i Se 
ele AN. tip dA Ws ettinesaiite! (belies Uitbey hobs WT eg 
aa sieatint atid ovat  TLT ,26t8 Wedoded oF LAL8L , tel dotaM ort stein ed 
ghee GRP” ERE Yee tetloned gathne dino overt ext oF olvophiggn sate : 
aon ixageoe ive piensa 0? tana Uiteet ota ii thd .thoriee Yitome 
RP aa . PO ogen eee ko aendyxey ast ot 
add ddwog O84 20 buted BddnATiocara ,YLeme: ,oomores tO eet tadse Cale a : 
ee ere thever’ ad at Blow Seldeatores ae shone adt Dae ‘end hi 


> vey 


seine v8" axosnatieoeiw sa sweke bee shia. 
 qevidt Se Garree 2 ve Bettoi seed ovad Gacoves to ogee wha iook oP 
eterrny: oF Sige dereg ,fe)} 7 stpt emai abroad yaitea! f0% ot? @baisy BD co mee bis 


ad fade te Diva domdy ,(F) peter Bexlt fo eiaabivdbat 62 toe ,eoieeqaoa | 


(43) 


$ 1.100000 


1,000,000 


ie 


| 900,000 


We 


800000 


TOTAL] INCLUDING 


7 


700,000 


600,000 


500,000 
RETAIL S 


400,000 


TOTAL REVENUES 


es 
A 


POWER] SOLD TO [PRIVATE COMPANIES 
AND INDIVIDUALS AT FIXED RATIES 


100,000 
oe ISI6 |ISI7 ISI8 ISIS 1920 IS2l IS22 
CRON FISCAL YEARS ENDING OCT. 31§7. 
<a 
= 


Hypro-E.cectric INQUIRY COMMISSION 
W. D.Grecory, CHAIRMAN 


Economics oF H.E.P.C. Distripution Systems 


CENTRAL ONTARIO SYSTEM 
CENTRAL ONTARIO SECTION 


TOTAL ANNUAL REVENUES 


Toronto, Jan.5th., 1923, Made by SRW, Checked by/: 


Wa ter J. FRANcisS & COMPANY 
CONSULTING ENGINEERS 


>" 
me 
i Warten SF RANCIS & COMPANY. 

Copy FoR ENncLosure TO .Mr. J. Allan Ross. (44) 


certain mnicipslities and to gasworks, waterworks, railway and pulp mill; 
_te » retail sales in mani cipal ities where power is distributed direct by 
the + hgh setghighong Power Commission; tg (4), miscellaneous sales ani profits 
on merchendisos 

the ss ren which the above mentioned carves were plotted are as 
follows: 


fable of Total Revermes for Yarious Classes of Customers 


1917 , 1928 
(Approximate) 7948 era anes 1921 (,pproximate } 


(a) Power fold to ge O P Y 


Companies . 
and Private 
Consumers 


(b) Power Sola to 
Wunicipaii- 
ties at cost 61,266 74,084 76,146 93,202 142,262 149,441 
“Cobourg water 
4 Works 2,100 525 mm ae ii - 
frenton Water 
Yorks 411 os ~ ~ ~ aa 
Peterborough 
Railway = 6,000 6,296 6,695 16,186 16,166 
Pulp Bill $3,340 36,163 $9,099 39,244 28,866 15,879 
Adjustments = _=___24852 27,006 20,764 == 
Total for this 
Vlassification § 


(ec) Power Sold to 
Retail CGon~ 
sumers 


(4) Miscelianeous 
sales 6,470 2,380 3,549 3,396 4,041 1,766 


Profits on 
hierchandise 


Grand Totals 437 ,660 850,756 765,929 935,547 1,049,058 1,108,608 
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The table on page 47 dhows the costs of power gub-divided under varjous 
headings for ach of the years from 1917 to 1922 inclusive. These costs 
inelude the totals for both the wholesale and retail departments as if they 
were operating as one system. The figures from 1917 to 1921 inclusive are 
made ap from Ushibite VIII, Villa and IX of the Price, Waterhouse & Co. report 
dated Ootoder 26th, 1922, while the figures for 1922 are derived from the 
Clarkson report, Hydro-5. | 

‘It wes found impracticable to sub-divide the costs as between the various 
olasees of revenne produces} @ system of sub-division was adopted 
which would indicate ROA A Us of expense in connection with the 


ectric Inquiry Commission file 207a« 


production of power considered os a whole. The headings under which the various 


coots have beer grouped are as follows: 


Operating sosts include the wages of power house operators, linemen, 
station attendants and so forth, power purchased from other companies, supplies 
and al] the miscellaneous items usually grouped under this item, and also water 
rentals payable to the Dominion Government and adjustments thereof year by year, 
&s shown on Szhibit VII of the Frice, Waterhousg & Cos report. 


Under maintenance have been placed 811 the items for labour and materials 
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charged im the books o¢ tho Commission as against the individual portions of 


the ae et. sie a iphp Linon and atrilation stations and these heave been 
grouped together, ¢rom the individual figures in the Price, Yaterhouse & Ca. 


report, to make one rine 


Under he, heading of wvarbans, and ‘general er are sash ime as 
salaries of Lesa officers and clerks, printing and stationery, stores operas 
tion, taxes, inearanse , rents, legal @xpense, niseollaneais vlan supplies and 


so forth, all in Siiihas abil Waterhouse & O04 floures for the 


various items» 


Interest. 

The figures for interest imolude all interest charges for the power de- 
partment and the retell department based on the sapital slloested to each 
branch, all as given on Sxhibits VILL and [4 of the Price, Vaterhouse & Co, 


report. 


Benewals. 
The renewal agaount ‘inoludes ell items shown as chargeable against renewals 


in the same Exhibits and is given as one total for the whole electric department 
of the Central Ontario Seetion. 
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othe figures fer dlsihemiinites heve been drendteorea aireetiy po. the 
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shove Sahibits. 
| ‘As before, the yearly totals for 1937 have Wa niapvenieabok as six- 


ws ee 


tenths of the total of the twenty posing period from Karch ist, 1916, to 
cotebor sist, 1917s | tt P ¥ 
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“ the-wneat or-eurvee on page 48 te the dlveot plotting of the figures tn 
the table below with ‘the srnees betwen each of the curves indicating the _ 

! smotint; Changenhie against that particular item. Vor example, in 1921 the ] 
space between the lowest okech (a). ihe wee Line is $215 107, whtls the - 
distance betwoon this point and the next curve imicdiately abave it represents 
a charge of G105,871 against melntenanne, makin; the totel cost, for mainten~ 
ance end operating eoet together, gels 628, Std larly overhend and reneral 


expense for 1921 is indented by_the distance between the maintenance curve 
and the third curve from the base like, end so on. The flqures are as follows: 


Table of Total Yearly Conte of Power 


2937-- 1938--- 1919 1980 1922 1982 


Power Purchased & 
Cperating Coste $169,868 $216,442 $215,126 $210,677 $212,167 $216,635 

Maintenance 27,900 46,648 70,402 91,646 106,571 110,000 
_—s- Gverhead & Genera] yrecnis ay aoe 
} Expenses 102,000 101,094 110,721 184,966 163,622 166,812 ~ 
interest 268,000 274,162 804,280 844,105 362,379 261,716. 
Renewal s 112,000 139,604 153,444 eet oe aye: we TAL PEE. 
Contingencies we Tl OTE eh BO 4B) a 

Totals $601,980 65,788 839,602 saab 1088.82 i 1048 4356 ' 
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the sheet of ourves trotnded an page ‘1 shows the above fieures plotted 
as ) pereentacee of the totel costa of Power per nun, per ie Ina luded se a 
method of comparison » wish other syatons ¢ or - similar Propertios, 


oo Gm page 52.46 ehown.a series of curves which indicate graphically the 
sia Nien Aabliaiettateh aecethat © abPor Yorties subject to physical deteriore- 
tion in the electrical departments ond the reserve fund for renewals which has 
been acoumileted up te the present time, It is understood that itis the 
practice of the Hydro-Electric Power Comission to spend sufflolent money on 
miintensnee acaount each year so as to keop each aud every portion of the 
System in o condition to operate in ascordance with the requirements of econ- 
omioal preduction, which it le stated te considered ts be about seventy-five 
per cent, ae good as its orlginsl new condition, This betng sa, it wae con- 
sidered thet the renowsl scoounts should be studied in conection with and i 
applied to the renewal of only, twenty-five per cent. of the oapitel gongerned. 
_ The methods indleated in Exhibite Yy VI, Via, and YIb of the Price, water 
house & So, report for setting aside a pereentare of the depreciable capital 
eagh year on e sinking fund basis are quite aeual and. are considered stander & 
practice. Briefly stated the method is as follows: : ; 
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tne useful life in yeors of euch portion of the depresteie copital 

: __-tnvestment is estimated, the i acto 0st and the residual or F sorap value 
‘ . of the articles at the end of this time are also estimated and on » amount is 
"wet aaide waioh when compountied. at an assumed wamiing rate will retire the ean 
j _ total smount. to be provided for at the end of its own partioular useful life. A | 
| Similar items are then grouped and an average figare found which will apply 
to the whole. It is stated in the Price, Waterhouse & Co. report that the 

4 rate of &.6 per cent. of the depreciable capital bas beon fixed om a sinking 
© sani basis as a reserve for renewals in respect of a certain capital invest- 
_ ment te power development, Lines and stations. 4n everage rate of 2.5 per 
> cout Kuvected-nnd Na Louk. a rete of 4 per cent. as assumed 
~ would retire this amount of capital in about twenty-four years, whieh ie ap- 


: “parently the average life given to this portion of the depreciable capital for 


the Section. dn examination of ixhibits V, Vi, Vie and Vib indigstes that 
most of the parts of he seation as considered in 1914 had been in service 
since the period 1910 to 1912. This indigates « weighted average use up to 
the present time of about twelve years. 

| The capitel sest for sertala specified plants and lines in 1916 for which 
depreciation is esloulated is given in the report at ¢3,317,659. The total 
cap tia Ch ie tomes in the eiectvic departuents at thas time was $6,800,870, 
leaving $3,483,141 on which no depreciation aliowance seems to have been made. 
As about $2,490,909 of this is chargeable against the electric departments as 
| “intangibles” for whian a renewai fund might be omitted, tnere remains an 
amount of dbont $1,900,000 wiich has not been provided for. Thies is apparently 
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the depreciable part of the loaal distribation eyetems, Binee 1916 additional 
r ~ frvestmente have been made in the electric system to the extent of approximate- 
~ “Ly $8,621,000. Of this $1,695,300 1s clmrgexble to Renney Fails and sbout. 
$1,470,000 of this last figure represents tangible assets, Tho Ranney Falls _ 
Plant commenced service in 1922, so thet there has been no need for deprecia- 
tion allowances on this amount up to the present tine, Based ox the above 
figares, the total depreciable capital upon which renewel funds should be | 
Calculated at the present time is therefore approximately $7,250,000 ineluding F | 
Banney Palle, or about 6,760,000 exclusive of Ranney Felis, : 
Taking inte consideration the average period of service for this smount 
ef capital and its ostinat(a udes)a fro ana allowing for the upkeep of the 
plante to sbout seventy-Zive per cent. of their original efficiency by means 
of the annual maintenance charges, it would appeer thet the tetel renewal fund 
to be provided for at the end of the useful life of this portion of the invest- 
ment is spproximately $1,800,000 Laetndtl ne Panney Falls, cr approximately 
$1,440,009 exclusive of Ranney Palle, Innswuch ae the useful life of the - 
shiatrte avetem, without Renney Palle, its probably aie than one-half over, 
and the Zanmney Palls plant has anly now comrenced to operate, and that there 
ie @ renewal account on the books of something over £1,000,009 applicable te 
the electric syaten, it would appear that the somomiated renews] fund is large 
enough to replace the iil ef that portion of the slectria system which would 
eventually require reaswnl, rope the fund is va gee from year to year by the 
proper allowances sips sire in the usual ways 
apr the past few months the various heads of Qapnrtnants of the 
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Hydro~Zlectric Power Commission of Ontario have been carefully studying the 


- Life for each kind of ibaa wae bors have come to the conclusion that the 


rates former ly allowed have been too highs ‘in other words the actusl deteriora . 
tion of the var ious parts of the system has not heen ae great as was expected 
and they have prepared figures to show that their former practice wae too 
conservative in alloving for ont smnsed usefal life. They have, therefore, 
suggested that the renewal allovances on the sinking fund basis be considerably 


reduced in the annual charges. This would have the effect of building up the 


reserve furid an future at o slower rate, and of correspondingly reducing the 
annual eeets, one consoquelexy Kod adie Yoo total omnual cost of power. 

There are one or two points which should receive careful consideration in 
deal ing with the question of these reserves for renewals. One is the proposed 
change in the estimated length of useful life of the varicus portime of the 
equipment, which wilt materially affect the annual allowances, and the other 
is the question of the proper rate of interest to be chosen in estimsting the 
earning power of the invested reserve funds. 

A striot theory of the earning power of the renewsl fund would take into 
consideration not only the method of investing the fund, for example, whether 
it be used in making extensions and betterments in the System as hae actually 
been done, or invested in separate securities end treated like a trust fund, 
put also the rate of annuel interest, which should be adjusted each year in 
accordance with the actual value of money. The legal limitations of the allow- 


able investment of the ‘fund should also be kept in mind in this connection. 
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, the atady of the fimneee of the éystem show that o comparatively melt 
onount is being set aside as sinking fund to provide for the financial obli- . 
antisense sonceraine any of the properties. The Oshawa rural lines, the Bruton 
Township palpeood aress, and the Beneroft mill in airking fands directiy 
arrited against them. The total capital invested in these properties ia about 
$42,761 while the total accumulation of the sinking fund to Cetober Bist, 
1921, amounts to $28,666, Apparently these sinking funds are beine set acide 
on @ basis to retire the ‘eapitel in thirty years with earning power for the 


ainich ne fund at four per — To) ve 
Because the System was pu ies ponds of the Provinse to 


matare in 1926 and no sizing fund has been set oside to retire these bonds, 

it is toc iste at this etare of operation to set aside any sinking fund whieh 
would retire the bond iseue within the next three years or four yenra,. the 
question of re~fimanelmw: the Central “ntario Gyetem will undoubtedly heve te 
be carefully considered in the near future, and at that time the whole ques- 
tion of the provision of & sinking fund to retire the now bond lueue, or other 
method of financing, should be considered. [t would appear to be good practice 


to provide such a fund. 


The etady of the accounts of the Byetem leade to the conelusion that the _ 


reserve for contingencies is probably teo somali. 
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- ‘The power department tas been apparently setting aside a reserve for con~ 


~“¢imgenotes on the basis of 26¢ per horsepower installed, except in 1921 when 


gn additional amount of $19,000 was provided for the purpose of meeting extra~ 


ordimary losses at Healey Falis. The total of the reserve to the end of October, 
1921, amounted to approximately $64,232. Charges agninst this reserve account 
up to the same period amounted to $46,279, leaving 4 balance at that time of 
$7,953. Of the total expenditure, over 750,000 was made wi account of damages 
to the Healey Fails plent by flood aud fire in 1921. Having im mind the heavy 
losses which might be ocoasioned through eutastrophe, it is therefore felt that 
the total ameunt at the credit of this fund should be augmented by lacreasing 


the annual allowances for dant oe,lend when a reserve of say $50,009 or 


$75,000 will have been bullt up the rates can be readjusted to suit the oon- 
ditions found after several further years of experiense. 


The five sheets of curves included as pages 59, 51, 63, 6% and 67 show in 
graphio form the separate analyses of the asgumilated surpluses or deficits of 
eash of the main divisions of the Central Ontario Jeotion of the Central Ontario 
System, namely: 

(a) The Electrical Departments 
(o) fhe Gae Plents 

ic) The Gaterworks 

(a) The Peterborough Railway 
(e) The Pulp M411 


‘The figures from which these ourves were plotted are given in Exhibit VII ef 
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the Frice, Waterhouse & Co. report. he figures for 1922 are taken from 
_ Clarkson’ s report "Detailed Operating Accounts for Zach of the Four Years 


 “Rnding Slat October, 1922", Hydro-Zlectrie Inquiry Commission file 207a, dated 
November 20th, 1922. 


fhe curves on page 59 indieate the result of operations for the wholesale 
and reteil electric deps. 


ments considered as a whole, Under the present 

system of book-keeping, the retail department, namely, those municipalities in 
which power te Berle | Leite Misctets fower Commission, purchases 
power from the power department and charges that item as an operating cost, 
whereas the pover department credits the eame amount as a yeveme pl the cane 
department. In the ourves shows the profita and losses of these two departments 
have been plotted separately to indicate the result of the present system of 
book-keeping, whereby the retail department shows a consistent profit and the 
power department shows a consistent loss. As ‘the intention of the Bylro-iles~ 
tric fower Commission is to supply pover to consumers at actual cost, an om 
inspection of these curves indicates that a readjustment of rates as hetwees: 

the power department and the retail department should be mide if the poctrkeeping 
is to be contimed on « soparate basis, especially as a number of those minici~ 
palities where the Hydro-Zlestric Power Commission is now distributing to the 
customers by retail methods have the option of purchasing their distribution 
system from the Commission and operating it themselves in a similar manner to 


those municipalities, such as Peterborough, which purchase wholesale power at 
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cost from the Commission end do ac they wish with it afterrards. 


o Inoluded in the set of carves on the follewine page are certain ad juste 
ments for water rentals which should have been paid to the Department of Reile 


ways, aud. Canals, Canada, in the yonrs 19146, 1917, 1918, 1919 and 1920, and there 
has also boon plotted an allowance for power revenue to the power department 
which should hare been paid by certain mmioipalities which were supposed to 
pey sotual cost for their power but did not do so until the figures for 1918, 
1923 and 1920 were adjasted. ‘The four semponent carves on this page are there- 
fore ae ‘follows: | 

{a) Lees eldotiie aystoms, retail distribution 

Powe eM ‘iMovie distritmtion. 


(9) Additional htslsl payable. 
(a) Power ad fustneats to De credited. 


the ation sucmation of these four surves is indiesated by curve “oe” which 
shows the annual gueplug or deficit of the sombination of the two systeme. An 
examination ef thié gurve shows that at the end of 1917 there was a deficit of 
appriaimately 973,000 from the operation of the acmbined systems, a surplus of 
approximately $64,000 for the year ending October Slet, 1918, = deficit of 
approximately $76,900 for the year ending October Slst, 1919, 2 surplus of about 
$5,900 for the year ending October Slst, 1920, a surplas of about $25,000 for 


the year ending Oatoder Bist, 1921, and s surplus of aboat $65,999 for the year 
 gading Ostober Slet, 1922. 


Carve "¥" shows the accumalated result of those various anmal totals and 
indicates that at the present time 211 individual annie) defioits have been off 
set by the sum of the individual aumal surpluses and there is now an accumlated 
gurplus for the gusibined electric systems of the Central Ontario Section of 


pilots i eer Be 
ee a ee | 
| ee 


Dla igi pen in enn ot 
‘ cx 88 Rename aim Moa ab IDeAS sen sho sias Ys bhutan vee, sie doer 
| AEM se irsingeh arch cht oe wou RED tee wag Zindt ot 4000 i 
is etme man ws ve pair em ee saves ainsi: 


on me orn co) eS a ed ue ‘peas. % wut omcoue ia a 
BA eran ont ade to ectostdace ste be ventist: me enue oun wt scott 
~ atetneb a herr esate TENE * as cnet a bast wate sri ante Yo en! te mt sat 
. wrt B toate foadrone, £m: 3 emadege ott airek OC 8 be s 

| ys Pee a pAEeL stds “seca auth a a? "2% 100, 285 > ie 
tone te edipsum @ , aie 708 wodutel sa bans rane est seh 060, 306 vee 
be eb, 864 oxi 4g ako 7 ast sede ele ted paring wag act a aa 
io it "te" re, Be, Weta Lo maton £ dei ohbd fale wodore ad Bs vad ant 
ATUL +e ee 10 sat igo 

ber anise» Seopa aka BY Meds “0 : hae be satan od Swale “3* ome 


‘ae we fee 


Ase seed ave estetpat oes pelted ad ead Anjv0s Ost #4 dadd vexen toa 


_ etntsmmen nm) wor ae wos tne camh yee tl Rsahoraset ais SO eae aut e ach 
3 we soitosp ae dveateee, oat Les ces ye shins % , toubeans act ak, & 


200,000 


(59) 


DEFICITS 


200,000 
5 1916 ISI7 i918 ISI19 1920 I92I Is22 
Ewen FISCAL YEARS ENDING OCT. 3182. 
= 


Locat ELEcTRIC SYSTEMS 

PowER ADJUSTMENTS 

WaTER RENTALS 

ComBineD ANNUAL RESULTANT 
ACCUMULATED DEFICITS oR SURPLUSES 
Power DEPARTMENT 


Hypro-ELectric INQuIRY COMMISSION 
W. D.Grecory, CHAIRMAN 


Economics or H.E.P.C. Distripution Systems 


CENTRAL ONTARIO SYSTEM 
CENTRAL ONTARIO SECTION 


ANNUAL & ACCUMULATED DEFICITS 
AND SURPLUSES, ELECTRIC DEPARTMENTS 


Toronto, Jan,5th.1923, Made by &4Z,, Checked by” 


Wa cter J. Francis & ComPANY 
CONSULTING ENGINEERS 


a 
WaLtTeR J. Francis & COMPANY. 


UR RAT ARR DIN TET) AES 


Copy ror ENcLosure To Mr. Je Allan Koss. 


(60) 


__the Central Ontario System of approximately $19,000, This surplus indicates 


-that the elestric departments have paid all operating costs and fixed charges 
under the various headings already listed and have at their oredit $1,012,000 


_ for renewal fund aa well ss $10,099 of surplus. 


She Gas Flants. 


The ourves plotted on the diagram included as page 61 indicate the com 


bined result of operations for the four gaeworks in Cobourg, Napanee, Oshawa 


and Peterborough for the period commencing March let, 1916, and ending Cutebar 
Sist, 19eR. he figures sh isn ed by aia inclusive are from the figures of 
Exhibit VII of Frise, Waterhouse & Co. report, the details of which are to be 
found in Exhibit Z of the same document. The 1922 figures are taken from the 
above-mentioned Clarkson report. : | 
Curve "a" indicates the ammal deficits for the combined operstion of the 
four plants. ‘This curve shows that when the plants were taken over for opera- 
tion by the Hydro-Hlectric Power Commi aston they were losing a considerable 
amount as the result of operation. An examination of the capital aeecant of 
these dante shows that a considerable sum of money was spent in betterment of 
‘the plants and that this, combined with changes in operating methods ‘and rates, 
has lessened the annual defiolt your by year until at the present time the 
plants sre rapidly approaching o point where the revemies will be equal to the 
total costs, in other words, the anmoel deficit 1s becoming less und less. 


Curve "b" shows the accumlated deficits. It will be noted that the shape 
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y of this curve is becoming vory flat, indicating that a point will soon be 
» reached where it should commence te turn upwards and should reach the zero 
ifne within & ressonuble time provided uo redical changes in capitel ensts 
or. errata gonditions are encountered. Inoreased rates and unchanged 


erate 


operating coste would brine the secure lated deficit curve back to sero more 


ff 


2 ~ quiexly, while unchanged rates for gas and 2 onan operating coats wuld | 
a ‘defer the attatment of this result. 


"as 


~ She Naterworke. 
. the records show that (eye: , oy i fection of the Central ontarté 
system origtaally had inal ih it tyo waterworxs, one ae Trenton and one 


Nae eerie ci 


at Cobourn. Thus Trenton watereornn wns wold to the town of crenton at slightly 
(less than the figure at which it was carried on the Comulseton’ a books, Ag Ro 

( “seta purpose would seem to be served by a farther dizqusetion regarding: thts 
 plant,. Ro further coment will be made upon it. 

The Cobourg watervorke is still being operated by the Commission and the 

" eurves = page 65 indicate the reals of operations to date, The figures for 
the deficits and surpluses for 1916 and 1921 inclusive were taken from whi bit 
Vit ef Soe Prtes: Matornouse. & Co. report and the details are #iven on. Suhtvit 


KI of the same document. The fimires for 1922 are taken from the Clarkson 


report. 


Ourve “a” shows the ammual deficits and carpluses and Indicates thet eines inet 
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(1929 the Cobourg waterworks has beon operated at practically no lose ond that. | 
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4m 1922 there was @ small profit. 


ay 


Gurve “b* ie the accamalated deficit of the Cobourg waterworks and the 
shape of this curve indicates that its operation bas approached stability and 


under present conditions should eventusliy offset the present accumalated — 


deficit of approximately $27,000. Frobably a small ineresse in the rates ) 


would t produce this resalt in a very short time. 


the curves ou page 66 indicate the net veoult of operations of the Beter= 
voraugh Railway. As night (38 (ye fo ie comparatively swall city, the 
results” of operations do ‘not. appear bie be satisfactory. The figares for the 
qurves are derived from the figures give in Exhibit ‘KUIE of the same agement y 
the figures for 1922 being taken from the Clarkson report | as for the other 


departments. . 


_Gurve "a" ghows the anual reault of operations to be = consistent. dertott, 


which ayparently is growing grester year wy year. In the year 1920 there was 


a defiott of sypreientely $21 ,009, while in 1921 this wae $33,000 and in 922 


: At was approximately ¢34,900. 


Carve "yp" showing the Aiceuaiatel results of Sosretsions indicates ‘that the 
accumulated deficit to date is almost $120,909, end ite shape clearly demon- 


) 


strates that the situation is repidly growing worse. There is a possibility of © 


meking @ better showing by the installation of sbont a dozen one-man cars, by 
lowering wages, and by the increase iu the traffic as Peterborough contimies to 
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Peover from the recent industrial depression, but it is doubtful if the ratle 


way Gam ever show revenues equal to the total costes. 


* Le 


‘i When the Central Ontario Syatem Was purchased by the Cntario Government 
| ta 1926, it ineluded the pulp mili at Campbeliford whioh has been operated : 
| : since that time by the Hydro-Lleetric rover Commission. In order to have an 
| additional source of wood supply, sertain areas in Braton Younship were: Pare 
| = dhased 1 by the Government | in 1917 and these algo have been operated by the 
‘Hyaro-Bleotrie Power Commi gator’) 
the net resiit of the operation of the Campbellford pulp mill, the barking 
mill and the 3raton Township pulpwoed areas. the figures from whioh these 


ada) sys. the hurves on page 67 indleate 


“carves were plotted are given in Exhipit Vi and Exhibit XIV of the Frio’. 


_ Raterhouse & Co. report up to the end of 1921, andi from 1922 were fare tren 
"the Clarkson report. 

| = Curve "a" indicates the yearly net result of the operations, while curve 
Sa" twas lesen plotied te: thew Xho sobeminted rowel’ to dite. 

| A quey of these curves would Soom to indigate that an stead init db | 
| condition Sodurred i 1920, whith permitted an enormous profit to be made on 
_ the sale of the product in that partiouler year. Every other year bat one 
shows @ considerable loss and the sum of these yearly losses has almost wiped 
out the wmsusl profit made in 1920, ‘The net resaii of operations to date is 
that there is an accumlated surplus of approximately $63,000 at the oredit | ay 
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" of the valp mili and up Land. dopartuent It is anierstood that the mill 
naw ‘deen operated iat 19ER tor a tew months only 


Seer 


‘he results of the studies or the arbi seeorda wand aseounte of these 
anicrhinabe or the Centred ontario Seotion of the Central Gutario System, sane 
to the sonclusion that the combined electric departments are being operated 
satisfactorily poor in sugh a naan as {6 Garry on the necessary chirgea under 
the present system of rates. On the other hand, it would appear that the gas 
piants, the waterworks, t amis polp will are in « apecial category 
and should be trented as something entirely apart from the ordinary operations 


of a power system. If they could be satisfactorily disposed of it would greatly 


simplify the operations of the Central Ontarie Section. 


me onier to reduce the total revemies and total dosts for the electrical | 
departments to 2 basis where these would be comparable with other systema and 
to nares with the usual prectisce of similar companies ond distribution euthor- 
ities, a set of diagrams has been prepared to show the revennes per horse~ 
_— per annum from difverent main groups or glassifications of consumers and 


to show the reverme per naree-poatt per anmmum for different bases of neree> 


power use. 
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‘In @ similar manner, the total costs for the electrical departments have 
been redused to costs per horae-power por aunum for different bases of horse~ 
power, and tave also been analysed to show the total annual costs sub-divided 
into fractional amounts chargeable against each kind of expense based on the 
horse~power rating of the plents op also on the average horse-~power consumed. 

the wale ica series of ‘dingrens with the tables of figures for each, 


; ss 
show these santos items in deteil. 


the curves given on page 70, entitied *totad Juaaad Seveume per lor si~ 
pores" are derived from hse {). ok testa revenne s on page 44 bereot and the 
table of horse-power on page 35. The various revenues for each dhensi fleattes 
of horse-power are given in the table below and om tha sheet of curves on 


pagé 73 hereof, 


fable of Levenues per Horse~pover per Anmim 


1 AH EEN he MN EAE RE, agcsecnepaast 


Revenues per Torse~power i917) 1918979920 LCD RE 
Developed. $28.47 $87.10 €54,.15 $95.50 939.75 930.46 
: | $5.70° 
{ 


Developed plus Purchasable 26.80 $4.59 82.10 35.67 '37.70* 28,10 
Coneamed 55.29 66,00 65.80 72.24 %4.40 76.20 
Bilied eee? & oe oue 33.60 58. 88 3b. 0? SBe £9 
Average of Taelve Meeply 

Feaks 33,10 34.55 37.40 58.79 41.59 409.30 


Kaximn Yeurly Feo 29.60 31.95 31.20 33.40 37.08 33.10 


* Phese figures for 1921 indicate the addition of the 
Compbeliford purchasable power tn daly, 1921. 
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Por example, in ige1 the total revenue wes “$1,049,058. The horse-power 
Ee dwvelepea at all the Hydro-Slectric Power Commission plants at that time wes 
“sf epproximately 26,400 horse=power and the revenue per horse-power per ennutn on 
this basis would therefore be $39.75. Similarly the average horse~power 
conswued in, Agel was 14,095 and the average revenue per horse~power seinaiabind 
was therefore $74.40. 

| The table below and the sheet of ourves on page 73 entitled “annual ” 
Revere per Horse-power Consumed and Anntial Revenue per Borse-power Billed 
for Various Classes of Consumers" is derived from the sub-division of the _ 
total revenue as given in <a fhe table shows the data for 
the three principal ri on PY. By Hi 
others tatitiig power a fixed rates, (b), eae ie maple and industries —_ 


amely, (a), private companies and 
wholesale power at cost, and (¢), municipalities in which the Renre-Hiacer te 
Power Commission distributes retail, and is as follows: — | 


“Annval Revenues per Yorse-power Consumed and Annual Revenues per 
. Horsepower Bilied for Varicus Classes of Consumers 


1917 1918 1919 1920 1921 1922 

Private Companies 
fotal Revenue “$ise,000 $170,000 $178,654 215,824 (262,230 &257,780 
HeP. Consumed 3,330 4,180 3,865 4,230 4,365 §,000 
ReP. Bilied ee ene @onere 7,871.66 6,693.2 11,787 severe 
Revenue per Hel. . 

Consumed £39 «70 #40 +67 £46 «20 $50 «50 $57. &0 #51. 56 
Revenue per Bets ; P ; 

Billed oeeenr Seenee $22.60 £24.60 €21,.40 O8t4 es 


(Table continued on next page) 
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Ansual Revermes per Horse-power Consumed amd Annual Revernes per 
| Horse-power Billed for Various Clacses of Consumers 


ines! (Continued) 


1917 1918 1919 1920 i921 1922 


Municipalities and 
ER SCPIGS GE UOst 
_ fotel Reverme $97,117 $119,024 148,544 #159,908 $187,304 180,606 
H.P, Consumed 8,518 — 8,265 3,725 4,206 6,080 4,030 
HeP. Billed aseve gee eae 6 &, 586 6,877.9 7,328 eenve 
Revenue per Hel. bow 
Consumed $27.60 £36.60 $39.90 $38,.00 37 620 044,60 
Revenue per H.?. 
Billed . euwene eeenee $22.60 $25.20 $28.60 weeeee 


aon A fi 


“Manicipalities in which 


liek? Se Distributes Retsil 
“Potel Reverme $505,025 $890,157 $408,197 @825,098  G582,680 $668,537 
R.Pe Consumed 4,708 ¥,276 4,080 4,820 &,695 5,486 
| H.P, Bilied eens eenee 6,281.8 10,527.3 10,861.38 oeewe 
 Revonee per B.?P. 
- Gorsumed  =—=<“<—~SsSs«aR. $71.60 $101 429 $115,90 $124.16 $121.90 
Revenne per U.P. 


Billed oe ener eeawee $49.30 $49,689 $53.70 eeeneen 


“the anb-division of the tetal revenue ae among these classes of consumers 
wes derived from the Clarkson report entitled "Detailed Operating Costs for Bach 
of the Four Yeers Ending Slst Ostoder, 1922", Hydro-Blectrie Inquiry Commission 
file 2072, dated November 20th, 1922, by grouping these unler their proper head~ 


‘ ings» The figures Yer 1917 and 1916 were eetineted by analosy from a sub- 


" afviston of the revennes given by Frice, Waterhonese & Co. The billed horse- 


~ 
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poter appliceble to the three groups was found in the same way from the same 


ey 


ah, ¢ oy 1a 


ass a sali 


f Yeere ; uf eRe inde heb 3.4 
Py 2 Sa 
POSE a atsé seh: hig tt CQ 08%3 | bts 189 
Seeeere ona Some ee ii ia 2 bhovve s theeey ini Ae al 
a are EUIREO Ss EES» SEG Re es a oO, ate 


shad <n sonal stideiea. Lah shane postion Pogo) Saat lO add cere ween 


modeatend voted ovegeecuby MHL ewsne@ 10LE godt pais: 5: 
ee 


Rese yegeny Liane cobwt gant, sagen, Vi BORE osfon xedge yet, bedan (08 ak) 


Paes. 
ni sont ene feaee Mes Mephitis! sare BEEP hice TLE and commyst eens 

- =petied wollte on he id 4 ohrotrogss ywotrs xd a Ss Soenerw att 36 @ 

Games ag! cpt a et nin baat ve @ENeiR eens edd oe 


aa, 7 é . ¥ 


yy nt be? a ae ame . . * ® ~_?) »* ad Pye ? +2 oe 


(75) 


$ 140-00 


130-00 


120-00 


110-00 


100-00 


CLASSIFIED REVENUES PER HORSE- POWER PER ANNUM, 
~ 
OQ 
ro) 
Oo 


NOTE: 


Hypro-E.ectric INQUIRY COMMISSION 
W. D.GREcoRY, CHAIRMAN 


Class A - Power Consumersand Municipalities supplied at fixed rates 
perH.P. Billed, shown thus = = — om 


perH.P Consumed, » 1 ——— Economics oF H.E.P.C. Distripution SYSTEMS 
Class B+ Municipalities and industries supplied at cost CENTRAL ONTARIO SYSTEM 

perH.P Billed, » — 2 2 om CENTRAL ONTARIO SECTION 

per H.R Consumed, » » —=---- | REVENUES PER H.P PER ANNUM 


BY CLASSIFIED CUSTOMERS 
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The curves on page 75 ere plotted as a separate record nbove the base 


va" 


| 
ae 
f 


. Line and the distance from the curve to the buse line for each class is to ~ 


be taken for reading the total revenne per horsepower for each class of 


consumer. Pox example, in 1921 the revenue per horse-power consumed for 
class "a" wae $57.60, for class "bY", 657.30 and for clase "ce", #12410, 


Similsrly for the amounts of power billed to the respective classss, the 


- yvevenue per horse~power for glass “a wag $21.40, for class "bY, $25.60 and 


for class "o", $63.70. 


 & gtady of these parade v' the omnual revenne per horse- 
power for the retail customdrs hyseveral! times as great as for the wholesale — 


 gustomers. This is in accordance with the veusl results found in practice as 


the additional distribution costs must be met by correspondingly large revenues 

in order to show a satisfactory result at the end of the operating period. - : 
“Another interesting reault shown by the aii fa the wmoh greater diver- — 

sity betwoon the power iilled and the power consumed in the oste of retail 


 gonsumers then im the case of wholessle users, as shown by the distance between 


the corresponding lines for classes “a, *b" and “oe” respectively. 


The three following sheets of curves and the tables belew show the details 


of the costs per horse-power per annum on different bases. The figures from 


which the curves were plotted are the figures for the operating costs given in 
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the table on page 47 divided by the figures pa the various classes of horse= 

power alresdy given in the text. The sheet of curves included as page 77 indi-+- 

q cates the total costs per horse-porsr per eunun for the different classifica 
¥iens of horae-gower pirenty Gisoussei. For example, in 1921 the average cost 
per horse=pover goneumed is {72.80 and the average cost per horse-power deve~ 
loped is $38.78 end similarly for the other goints on the curves for any particu- 

The sheet of curves on page 76 ontitled "fub-divided Costs per Horse~power © 

for Power Developed pius Purchassble” indicates the sub-division of the total. 
exnual costs as between eperatine, raintenance, overhead and general expense, 
interest, renewals and senile kerio: ad by the total emount of horsepower 
developed in ths various plants of the Hydro-lectric Power Commission, plus 
that evailable from the Peterborough Hydraulic Power Co. ond Campbellford Wuni- 
otpel Plant, or in exner words, the totel available output. Por exemple, in 

9 were $7.26, 


1921 the operating costs per horse-power develo 
while the maintenance charges were $3.87 per horse-power, making the total for 
maintenance and operation toxether $10.83. Similarly the sum of ali of the 
various items for 1921 give a total delivered cost of £54.B04 

the sheet of curves included as page 79 is similar to that just described 
ed per enrem and gives 


except that it is based on the average horse-power consum 


the annusl eosts on that Nantes 
oe The figures forming the basis of the three sheets of curves referred to 


above are as follows: 
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 ~Pable of Costs per Horse-power per anmum 
a 1917-1918 «= -1919s«1920s19z1 S922 
HsPe Developed | $30.40 $34.08 £57.60 635.50 $38.76 28.70 
| $4074 

M.?. Developed plus Purchassble 28.66 32,08 35.30 35.50 (56.80 26,60 

9 Be? Consumed 3 59610 62,00 72428 71.85 72462 71.87 
oo aes : , eee Re eee ® 36,98 35.76 342260 BS 600 


“pivo 31.80 41,10 88.50 40.40 38.00 
51.56 2Os40 oe 4Se50 Soeeh S60 Bl eZ20 


fable of Gub-divided Costs per Horse~-power 
Developed plus Purchasable 


71918 1919. 1920 19k 


“Operating Costs including =" 
. Power Purchased & 7.10 é 9.068 © 9.08 & 7.87 % 126 $ 6,50 


- Baintenance | 1417 1496 2096 $30 3.87 2279 
Overhead and er xupense 4025 4024 4663 4685 BBO = hea 8B 
Interest 11.28 11.83 12.77 12.37 12633 9.69 
Renewals aR BN 4.71 5.01 5.66 5.17 5416 4ell 
Contingencies | aif and 224 a2% 222 2a? 


Total $26.66 $32,086 $35.30 733 »50 $34074 $26.50 


Gable of Sub-divided Costs per Horse-power Consumed 


cy 


1917 1918 1919 1920 1921 1922 


Operating Costs including 


Power Purchased $14067 $14.62 $16.63 {16.26 $15.12 £14.91 
Maintenance = > ¢ 2.42 Sel7 6408 Ve? Fae? 756 
Overtiend and Generel Expense (8.75 6.68 $0.53 10640 13,61 £11,440 
Interest =~» 25024  16e7l 26.18 26.84 25-71 26453 
Renewals 9oveolon ee ; Sy ~~ SelB 11.48 11,06 10.78 11.14 
Contingencies 09 47 0248 Deb 1.95 ie 

<<: lei ¢69.10 52.00 $72.26 $71.88 072.62 $71.87 


mien noe neesenet ae sea 6 oe 


sat ee oe es 


gh Te Ta re 


vil only fast & 30.0 8 ae @ coke 
Se A Re ee 
Wiet  Gosth 8.80. fae i. Sarit 
It ,4 sive “Tne | 

Whe bk ei or — 0,50 Livni 


Pa ea A the 8 Sea 


- 


hamece an icbiaabnatnas tee s2000 benivit~<des ve oftayy 


anet 120s, osar. tat ed. eae. 


~~ 


SRrhH AC8Ef 86.855 VHHTR SANG fa,5L8 | 
32,7 TaeT Hee TE. BEE a 
Chait FeAl  Obe0l. Well Med a6 Satenta. Levene, ‘ee Sees 

By EAeS sens : a —_ $8.68 


ied th, pha. * dae teas Pt oe 
TRL SELH BLM Une Wad, OE Bah 


See 


ANNUAL COSTS PER HORSE POWER 


(77) 


50-00 


40-00 


30-00 


20-00 


10-00 


00 

|I6_ —I9I7 I918 ISIS 1920 I92I I922 
a FISCAL YEARS, ENDING OCT. 31/3T. 

= 


Per AVERAGE H.P CONSUMED 

PER AVERAGE OF MONTHLY GENERATED PEAKS 
PER H.P. BILLED 

PER H.P. DEVELOPED PLUS PURCHASABLE 

PER H.P DEVELOPED 

PER H.P. AVERAGE OF YEARLY PEAKS 


HypRo-ELEcTRIC INQUIRY COMMISSION 
W. D.Grecory, CHAIRMAN 


Economics oF H.E.P.C. Distripution SYSTEMS 


CENTRAL ONTARIO SYSTEM 
CENTRAL ONTARIO SECTION 


COSTS PER H.P PER ANNUM, 
VARIOUS H.P BASES 


Toronto, Jan.5th,1923. Made bye Checked bylH 


Wa tter J. FRANCIS & COMPANY 
CONSULTING ENGINEERS 


‘ 


ANNUAL COSTS PER H.P. DEVELOPED PLUS PURCHASABLE 


(78) 


25-00 


20-00 


OPERATING 


j ISI6- 


*8MONTHS 


Isis 


= INCLUDING PURCHASED POWER 


ISIS 


1920 I92l I922 


FISCAL YEARS ENDING OCT. 313. 


Hypro-ELEcTRIC INQUIRY COMMISSION 
W. D.Grecory, CHAIRMAN 


Economics of H.E.P.C. Distrisution Systems 


CENTRAL ONTARIO SYSTEM 
CENTRAL ONTARIO SECTION 
SUBDIVIDED COSTS 
PER H.P. DEVELOPED 
PLUS PURCHASABLE PER ANNU il 
Toronto, Jan.5th.,1923, Made byezChecked wee 


Wa ter J. FRANciS & CoMPANY 
CONSULTING ENGINEERS 


ANNUAL COSTS PER H.P. CONSUMED 


(79) 


RATING COSTS 


EO 


0-00 
i ISIG 
= 6MONTHS 
a 
<— 
= 


1917 


IsI8 


I9I9 


1920 IS2| IS22 


FISCAL YEARS ENDING OCT. 3/3. 


HyprRo-ELecTRIC INQUIRY COMMISSION 
W. D.Grecory, CHAIRMAN 
Economics oF H.E.P.C. Distripution Systems 


CENTRAL ONTARIO SYSTEM 
CENTRAL ONTARIO SECTION 


SUBDIVIDED COSTS 
PER H.P. CONSUMED PER ANNUM 


Toronto, Jan. 5th.1923, Made byeaChecked b 


Wa cter J. Francis & ComMPANY 
CONSULTING ENGINEERS 


{8Q) 


ts per Milowstt Hour. 


R ur, In Ge Seeieae, the AO of the, yaieet cubarie System, as supplied 
E e complete reserd of the kilowatt honrs oonsuned vy the principal customers on 
_, the Central Ontario Seaton of the Central Ontario System for each fiscal year 

g ending Ootober Zlst, up to and inotading 1922. The consumers eve bone gab 
Edivises into three main classifications snd the total kilowatt hours consumed 
i. by.each clase of consumer has been plotted in the curves shown on pege 61+ From 
this series Of ourveés Will be seen the relative useage of the varlous classes: ‘of 
© consumers. & vory interes{ing Goduifss Yoxomn im the’ third einesiviestsen ee 

© tantgmtce class “o" namely, those miniolpalities in hich the aia i as 
Power Oonmiseion distritates retail. In the years 1917 and 1918 a very marked 

peak sppears which ms evidently die to the heavy demand of the various mani tion 

p pnts using power during the later War oars. In Ostober 1918, the plant of 

: : the British Chemical Co. at Trenton was barned and this Company ceased to take 

ne ‘electric energy. ‘The Armistice in Fovember of 1918 caused.the gradual sitting 


2p down of many plants making maitienk. These results ore graphically shown in 
iy 
i the shop Seep | in oneeeps ies. for the yeor 1919. 


. 


i < @ngh of the fifteen municipalities for each year from 1917 to 1922. 


wha following table shows the munber of kilowatt hours per consumer in 
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Class A - Private companies and municipalities 
Supplied wholesale at fixed rates. 


Class B - Municipalities and industries 
supplied wholesale at cost. 
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1917 1918 o) -gae 1920 1921 1922 


10,164 16,754 11,743 


13,241 | 14,320 16,515 


ce 


8,030 4,510 2,240 25240 84240 2,540 


* Includes British Chemical Co. using about 20,000,000 kilowatt 
hours with a pesk load of about 6,000 horse}porer. 

i j A sheet of curves showing the average kilowatt hours per consumer smd the 

aversge revenues per consumer from the above table is included on the following 

page. 

f - © 
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‘From the total kilowatt hour figures divided into three mein classifica — 


tions and the total revenues in dollars for oach of the three classes, curves — 
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NOTE : 

The KWH. per Consumer from 1916 fo 1919 inclusive are plotted for 
fifteen and fourteen municipalities, Trenton being a special case 
during that period. From 1919 the curve shows the result in fifteen 
municipalities . 

The revenue curve is plotted throughout for fifteen municipalities. 
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have been plotted showing the income per kilowatt hour for each main class of 
consumer, These results are shown graphically in the curves on page 86. 


. Thay were obtained by dividing each wain portion of revenue by the number 


of Kilowatt hours applicable to that portion. The average ourve indicated on 


the sheet. is the result. a Aividing the totel revenue by the total number of 
milowass: cmp ‘pes’ enoum end pone the average annual _ per kilowatt hour 
for the whole of the Central Ontario (Trent) Sestion, | 

| Phe figures for those curves were plotted from the following data: 


fable of Revenues per Kilowatt Hour Consumed 


Meta . 


seal Year Ending October Sist, 


1917 1918 1919 
{a) Powsr vel to ve ap 
‘Kilowatt Hours — 21,780,189 27,314,368 25,293,515 
Revenue &. 132,000 $ 170,000 € 176,652 
‘Gents per Kilowatt Hour | 0.608 0.623 0, 704 
“Kilowatt Hours — 28,992,589 21,292,136 24,374,598 
- Revenue $ 97,117 @ 139,024 @ 148,544 
- oot per Eilowatt Hour 0.425 0.559 0,607 
(o) Dever Sold to Retail 
_ Kilowatt Hours 30,762,734 47,521,220 26,329 278 
 Reveme “¢ senyoes' & 620,137 $ 408,197 
Cents per Kilowatt Hour 
| otal Kilowatt Hours 75,485,312 © 96,127,721 %5 997,291 
- Potal Revenne : 637,660 $ 830,756 $ 763,929 
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Mes 25. 
r fable of Revermes per Kilowatt Hour Consumed (continued) 
le - 
is ae oo Fiscal Yoar iinding October Sist 
a ae 1920 92 | 1922 
(a) Power Sold to Companies 
Kilowatt Hours «BY 662,667 28,501,002 $2,681,720 
| Revenue | $ 215,624 @° 262,220 & 257,780 
- Cents per Kilowatt Nour e769 0.885 | 0.766 
| Kilowatt Hours a, BY 466,262 52,847,823 26,359,887 
Revenue é. ae ee om $ 187,504 ¢ 180,506... 
Cents yer ¥llowatt Hour thes 8 eT 04664 
| {e) Power Gold to Retail Oo ie Vs 
| is —Sonmmers 
Kilowatt Hours ©—»-»=»_29, 641,885 30,682,640 35,895,071 ~ 
— Revenve — $ =825,098 : one & 668,537 
3 Cents per Kilowatt Hour re EE 
‘totel Kilowatt Hours ©» 84,770;772° «92,051,465 «(94,986,318 
: ‘otal Revenue o"% 938,547 € 1,049,056 $ 1,108,608 
‘Average Cents per Kilowatt Hour 1.104 1.14 1.17 


It was impossible to eub-divide the operating costs against each main 


per kilowatt hour by. means of fractional curves showing that part of the total — 
cost applicable to operating eeste, maintenance, overhead and general expense, 


interest, renewals and contingencies in s similar manner to that already 


Classification of power users. It was therefore decided to plot the unit costs 4 
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AVER. REVENUE PER KW.HW 


ALL CURVES ARE REFERRED TO THE 
ZERO LINE 

FOR EXPLANATION OF CLASSES SEE 
SHEET ENTITLED “KILOWATT HOURS CONSUMED 
PER ANNUM, BY CLASSES” 
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| decor ited for the various horse-power bases, ‘This was accordingly done and — | 
# the table below end the set of curves on page 86 shows the total fractional | 


8 ates in cents per kilowatt hour for each year. 


Table of Sub-divided Coste per Kilowatt Nour 


1917 1918 «1919 s«s20Ss«ge)=Sskg2e 


"operating Costs cam | | 
Power Purchesed |} Oe825 O6224 O6283 06249 046252 04229 


_ Aabntonnos 6,037 0,046 0,092 0.108 0.115 0.116 i 
| rhead and General Bxpenmse O4154- 061068 O60146 6,159 0.178 0.175 
q « terest OrS55 _Oo265 0.401 04406 0,595 0.402 


| Renewals 
p Bes tingenoies 0900" : 2029 0,008 
| ‘Botel Cents per Kilowatt Hour 6.902 0.794 16104 3610. eld 1420 


bs ra ‘Por example, in 1921 the cost per kilowatt hour for operation was 0,232 
Ue cents, for maintenanes it was 0.116 cents, the totel ef these two being 00347 
cents and so on for each particular item of operating cost or fixed charges, 


% the totel for that yoar being 1lell cents. 


The carves on page 89 show the total annual results per kilowatt hours 
one curve indicates the total anmal revenues per kilowatt hour, another curve 
- line gives the total annusl surplus or deficit per kilowatt hour, An exemina= 


tion of the latter indicates that the operations of the electrical departments 
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4 summary of & number of the more salient points which have been studied 
4 and diseussed im the foregoing report may be of advantage in. continuing the 
 ¢onsiderntion ef the economics of the Central Ontario System. ‘They are as 


follows: | | 

iq {2}... Phe capital costs of the electrical departments of the System show 
i“ a heavy charge for Injencivies peyd wydeveloped properties, The original 
| purchase price of the lwholle Jy: noluded & sum of over $2,600,000 for 


} ae intangible values, Wearly the whole of the cost of the undeveloped pro- 
ee perties on the System is included in this figure, the actual cash invested 
in them being comparatively omli. Further study should be given to the 
question of amortization of the intengible values which should be con- 
sidered when the refinanoing of the System is carried ont in 1926, Mean-— 
while, that part of the purchase price allocated to intangibles and 

: to the electrical departments end amounting to about 92,400,000 
is a considerable burden on the enterprise. 


the capitel costa of the extension to power plants, transformer 
stetions and main lines made by the Government since taking over the | 
System in 1914 have apparently been based primarily on maximum physical — 
efficiency, long life and uninterrupted service rather than on the usual 
commercial conditions for a privately owned enterprise. 


fo facilitate future economic studies, records of kilowatt hours 
need at each principal consuming point on the System should be maintained, 
where such is not alresdy done. On the Central Ontario Section the records 
are fairly complete. pepe Haka ie 


The Hydro-Blectria Power Commission has no control over the waters 
which supply the varions power plants on the Central Ontario Section of 
the System. This control is vested in the Department of Railways and 
Canals, Canada, primarily for navigstion purposes. The relations of the 
Gommission and the Federal Government should be studied having in mind a 
wnified control which would take all interests into consideration based 
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on their relative importance. 


» (8). Consideration should be given to the question of capitalizing the 
values of the water rentals charged by the Federal Government if tetal 

capital costs of construction are to be studied in comparison with 
those on other systems. 


(6) - She market for power hes been well covered, The density indicates 
i & high percentage of consumers per capita of popwlation and the use of 
; power per capite compares well with other districts of similar character. 
4 The demand for power is appsrently still growing rapidly and indications 
are that further sources of power supply must be provided immediately. 

\ The vltimate demand for power and the ultimate source of supply should — 
also be considered becanse the local economical power sites will soon be 
ali utilized. " . 


—(6(7) The reserve for renewals should be carefully considered in its 

i relation te the recently revised estimated useful life for various por- 

4 tions of the property, end also adjusted to allow for the actual cost of 
money yoor by youre | 


— (8) The whole question of sinking funds should be studied having in 
mind possible complications in connection with those places which have 
options to purchase their local eystexs, and in those other municipali- 
ties where formal contracts with the Commiesion require sinking funds to 
be established and where this has not been dono. When the present bond 
issue matures in 1926 the question of sinking fund for the refinancing 
will also require careful consideration. | 


— (9) fhe reserve for contingencies hae been called upon to replace pro- 
a perties damaged or destroyed by catastrophe to the extent of nearly the © 
whole scowmmlated fund. ‘This indicates that the reserve for contingencies 
ahould be substantially increased es soon ss possible and yearly results 
moted go as to eventuslly devise a proper yesrly aliowance for the fund. 


The results of operations of the various departments indicate the 
desirability of keeping separate records as at present for the combined 
electrical departments, the three gasworks at Peterborough, Oshaws and 
Cobourg, the waterworks at Cobourg, the Peterborough Radial Railway, and 
the pulp mill properties. The latter departments outlined are extraneous 
to the ordinary operations of a power system and if possible should be 
separated from the electricel departments. The gasworks show deficits 
but are improving and should soon be self-supporting; the pulp mill is 
uncertain; the Cobourg waterworks is now meeting expenses; and the Peter- 
borough Railway is rapidly becoming more and more of e burden. Considera- 
tion should be given to satisfactorily disposing of all these departments. 
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{11} The records for 1917, 1918 and 1919 show extraordinary load condi- 

% tions due to the rapid increase in loads of munition plants and makers 
 . , oF supplies during the later war period and the subsequent rapid decrease 
; in demand following the Armistice in November, 1918. The costs end 

+ Pevenuee in these three years are therefore abnormal. — 


_ (12) “The records show that the averse revenues par kilowatt hour are 
lice that the eversze use of electricity per consumer has not 
recently been increasing to any marked extent, and thet the average costs 
per kilowatt hour have been practically constant for four years. This is 

explained by the statement that the averaze use of electricity for power 
purposes is less than formerly and that the domestic use cf ourrent is 

at the lerger rates charged for this latter elaas of service, 
rather then that there has been a genersl increases in rates during the — 
past few years. The recent business depression prebably escounts for the 
teh oui 


(13) The costs sa revennes eiukiwihed ee between three mein classes of 
 gonsumers Indicate one the wholessle consumers are the least rommerative 
portion of the enter { some cases they are receiving power 
at less then the avo: cing ite The general result of the 
operations of the electrical eepevineite is that the System as a whole is 
\ Hecoming stabilized. Some of the interns] details are somewhat unesatiae 
factory and will require further atudy and adjustment. 


(14) The Conada Cement Company contract is a very heavy burden on the | 
enterprise. The supply of power to this consumer has resulted in a very 
heavy net loas up to the present tine, the figure being of the order of 
§100,000. This consumer has been receiving power at leas then 0.4 cents 
per kilowatt hour on the average since 1919, whereas the average cost of 
power for the System since 1919 has been approximately 1.41 cents per kilo- 
watt hours This contract being renewable pntil 1940 is most disadventa- 
geous, end should if possible be cancelled or modified. fhe difficulty 
is that it is one which was teken over from the Blectric Power Compeny in 


1916. . 


Certain of the other consumers taking power at fixed rates are alaeo 
receiving their power at less than the average wees of preduction and 


delivery for the Syater. 
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_ ‘Since the diagrans on pages 69, 66 and 67 were prepared, information 
hes been weceived to the effect that certain adjustments in the actual cost 

. Lad penne mppiled in 1919 and 1920 for the feterborough Redial Ralivay and 

4 ‘fer the Campbeliford Pulp Mill, as mentioned in the report of Price, ‘eters } 
house & Oc., dated Cetober 26th, 1922, have been made in the accounts of the 
Central Ontario fystem. This does aot affect the vomste for the System ae 
a whole, but ie almply a matter of Anter-depsrtmental book-keeping, the 
debits charged saninss the "fativey and the pulp mill being eredi ted” to the ~ 
power “department, | fs 


The acquimlated cna Opie to cetober Ret. 1922, are” 


now as i: lal 


Gonbined Electrical Dopartmont ...s0+- ¢ 51,665.88 surplus 
odeterborough Radial Béilway ..sssssess- 180,450.52 Deficit 
Omnpbellford Pulp Eil] seccessseeseoees, 414389676 Surplus 


The dlarrams on pares 94, 96 and 96 show the adjusted ‘resultants in 
graphic form and maa be gtudied with these on pages 69, 66 and 67 res- 
pectively, whigh shew the figures as originally. recorded in the books of 


the Syston. 


Consulting “Engineer. 
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